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1 

^*^2rffl^Tm l®mSc7)H^^ -y^-y^ffl^SSM 

h- ?yyx;*57 h y ? xmzm&Zixx b b h 
titzVvyvxfTisJWELt, mbyyvxtrv* 

•vi-yym^mm hyyitxttrnmntfrn-nm 1 <o 

mzmicommmmmmhyyy'xftt. mmmm 
x* vi- yymommhyyuxfkifflizi-vfai' 

>y'x? t mmEi)<m%& z t zmt-?&w^%& 

[ m$m 2 ] 11*31 1 izts v vt s MESS 1 g«M Ji P 

bJyVxftf-? b y ?X*cfc$j£§;h.TV>&i: fc £> 
i»fMi8:fflv^Tffl2I|II»ffl<0««h9y^x^*g»jfiS 

mmmxh*).' 

tnmwmmnwmhjyitxftztt* mmmxj 
v+yrmcmm byyvx? tmnmtm-nmm® 
mmmmhyyisxtizx <o®&zti. 
meMauaK^aw b v y vx 9 u . Huteiis.x -f 

f-V ^ffl^ilJH b 5 y ; JX9 kHM LT** 

jk. iweiBRx-f *,+ym<mmvvyvx 

[19*^4] B«fl3fctJV^Ts IBEiSllWatttP 

[11*315] II*m&^L4<9Vvffta>fcfc^T\ 
mmm 1 *)¥3M*:««*>J5;5tt3 0 n m*>£> 8 0 n mt 

[iii6] mxmiz^is^-fhMz&^x, 

BUISH 2 n^mfoffi&nW- §(i 1 5 0 n mj&>£> 5 0 0 n 
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2 

[fl*3S7] 18*31 1 3: l» * L»*JH 6 vf*l*»fc*i 

^x. mmsmtomcmmbyyi/xfit. m&z 

mvyyisx?^ %£g^<n+**i\/fcmmx.x 

[W*fli8] msmi^LKD^-rtimza^x, 
mmmxj vi-yr-mmmhyyitx? . &iim 
wmxj v i-yymmmvyyisxfkmnmm- 
v>m&®&.\3l&R<nMl&byy ; y'x9\t. t-v^Y- 
10 r$ft*sF«Htf |t-««u>; t swat 

[ «*ib 9 3 m$)j( 8 ctj v vc . twpfwittf * ><o 

b'-^fili. BufBffi*.xW -yf- y^fflcob^yvx?^ 

ki-zm&xmm. 

■c, WE^nwMWis m» a B B yy3yi*>A,«)s$n-c 

[»*rBll] M«JBlirv^LlO«ov>r*u6»fc:*J^ 

[it*«i 2 ] mwi&^i i owv^n^tfc^ 
Ts mt&cimmit. *fyxmgxt>&zk*mik-t 

[II*H13] m%mi%^ll2<r)^-ftLMzt$^ 

x, mmm&mmu. m&h^y^x^r^ms. 

bs mhyyVx?7U4m&lz*llXttffiia.Ztrt: 

mm.b <7)mzmztifM&xt>& 1 1 mmt 
30 [mmi4] zmwLkiz&mmzfttxmzti 

ti¥mft®<Dd*>, Wi&WikmWzBtiLZixKmicr, 

^mmtm^xm 1 mimm^xj v+y?m<m 

mty yiSxftf*? bV? xmzBtf&tiX^Z, kki> 

mwmm^xmmmmmm b y yisxtm&z 
tifcbyyisxfTujmmk. mbyy^x^rus 

mm®byy > jx?M}. was*** vf-yrmn 
mmbyy ifx 9 k mnmm-m 1 mmmmco 
40 mm b y y vx9 k . ^^m*^^ & 2 nmiiimm 
mm by yvxtk ^inizwsswmmem&j 
mizti^x. 

mem 1 w^msfw*! cfci>i5tsm 2 w^^asr*^ 
t»jst ^ t b t tc, wisb 1 nmmmm 

(DM® b y y*/X 9<r>1r* *;lffimz*o ^X t± . fflEB 

six'f «/*yyft<?mwbyyisx9<n+**)V§m.x. 
frtem 1 o« fflinssffl««M h 5 y\>x ?<n^ */na 

50 C0f-v*yUSWtS«-if-ir*/l'H-r{i, 
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mm 1 5 ] zmm-tizimmz it txmzti 

Mhy y'JX9t^ v y ? zmzm&ztix^h bbh 

mwmm^xmmmmm s y y =jx?m$.z 

mmzm^titim^e^Kt^t. mzmms 
mmmbyy } jx?M^ mumrnxj -v+yymn 
mm b y y vx ? i mvsitfm-ommmmm h 
yy^x^izx-oxm^titzm^t^mmmmm 
iza^x, 

mam i o^m&mti £vmim2<v¥mmzmfk 

vyyi/xfn^friwLmz^xte, mmmx-i 
•yi-yrm<mmhyyi;x?<r)i-r%iuffi®x o t>w 

friaganis&fflogiii h 5 yfx ? <r>+ * *;mu<l & 
ivffismxxj >v+yym<mmvyyi/x?cr>^ 

y, xzx/m-ov-xavmmzfti zbwmt? 

imtrn 1 6 ] mxm 1 4 *fcnni*]B 1 5 tcfc^ 

[000 1] 

vxmmt mmm] *m&, so immai 
tzVyyitxtTyimfczm^tzm^mmw.. z(o 

h^nx-h*. §f>£f*L<(i, vyyvxtrvAm 
wmmmmvyyvx? mr, 

?(Thin Film Transistor) tV^ 
[0002 J 

imntiffi] &®&m±tzmMifcmiki'V3y 
mz*mmm<r>&mzmm~th so 1 tsinco 

n On Insulator) ftffiii. aHIt^, 5 

izm&7fitt:v>. mnig%mmmzi>m^t>ti-o 

[0003] , ««OSSUte^ffl<0^ ^, &3t 
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mm&imcDyJ vwfb Lxm^t>hx^h77T 

< ~f-? V U ?*S!<3iftll£Sfi<>DTFT7 W SlRTtt, 

&%ixtzn2<7)m& i mwm*m^xm.mmT 

i o o 04 ] zzx-. wm&mmx-wmxj »/i-yy 
io fflwTFTtawwftwsjii/yayjitt. 3ty-^m 

u-^«a*imwt&i:v^3fw«i» tft 

7MfflR**HW (ftAlfil) SX 

tttlOTFTSr^-r&t, *ISft^'j3yoKV>J«B 
Wfc&tcjBHl/t. attftjfiJWtfttTttfilKifcftHi 

%%^mffl%b"frt><?>mfti,z x o TFTfcjt'j-^^e 

»J. *ftlS*. *U-^WBcJ:0. B*»ft» 

mL«&T-fz>b\^mmmh. znmtwj- 
a a ». mmzu, tksmmm&oyj w^wb 

[0005]-*. SiflHBfflejTFT-CJi, BmE* 1 

30 [0006] *zx\ wmtm&Twmxj 
vi-yrmvTFTiziuxim^mH&i'V^ymfr 
t>im.L. fflmmmiOTFTiz-o^xim^mghy 
v^ym^j&fcthzbtfmtztix^h. at, £ 
coxiizm^jaymcommi^tfcm^, mmx 

A •yfy^fflcOTFThJMfflUlKffl^TFTcOM^ff 
[0007] 

40 [%HJ*<»^LJ:dt-rsi8fi] Z<7)£olz, 

|S|-«mS^T F TT» otti.f-V H -r Sr 2 HI 

IsJSSfflOTFTtwfcVits -f-v*;l/H-TS:1f as<o^ 
[0008] tfz. h7y»?«ltJ;->tM 

so yrTJbi»NSh7y^^T(i, f-r*;wrt*»irt 
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5 

A^-TS. Z<r>m. NSTFT^f-v^T^CIEfL 
§is TF T«7)N P N ( N?-* jM/ffl<0*£) flB§#I. 

OSIW/'-X • KM vnm&sfcth 
Kzvsm&mifmctt. ^t, B«;u-y^y 

*. 

[0009] J2U:«ol3KI£fc:«*t\ *»HB<oaai{i % 
tfJTFTfc fcfcV>T*«fi¥*iOTOll!W££;tfc*£ 

Sitfc*S. 20 

[ o o i o ] $tz, *w%nwimt. mmxi 

[00 11] 

*mmzm^x%imnm<?>wmz<< -y^y/s^T 

FTtfvb y ?xtCJFM§a^^ flrCB 
mmmoT f twbjs s it* k 7 y ? r u 

*m*mts J: vmtzm 2 n^mtmit . m&*mfa@ 
f-y^fflcoT ft t mnMt)M-<m 1 am sams&ffl^ 

T F T b . Sm3S#H3r & $ 2 (OJlffllMlSSfflcOT FTt 40 

#***u ftrtamioEfflss&ffloTFTii, mus* 

^4 y f-V^ffl<7)TFTtJtl2UT-f-v*;l^WJi . 

[001 2 ] B«S*««TBJ«'f .yf- 

>^fflcOTFT^fi|fi£i-|>m 1 *)¥#ftft£if< LTSS 

Ml/CH*. JSffl@S&ffl<9TFT£fftfi£-r4!jl2 
0*m£ttJI£J£< LT«#ffiOBtf>TFTi-r4£fcfc 
Xn. MW±Zmtt>. tio. *«a£fc8M:4.fc3£ IX 

&&. zmdizTFT^mmzi.^x^mfrmomz so 
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BSSX4 yf-y/fflOTFTt, mi 

coigjamssfflOTFTtti. f-v^H-rsiu^TM 

OTtowc. masmm^r ft ^maEifiMxm* 
tyitix^xh.. mmmm+tt. wmth^btfx-% 

f-y ^'fflcoT f t b fflmm&mco t f t t t*s v ^t*b 

X\ &3XHtZ®lZ\bi)<X'%&. 

[0013] ^wmz&^x. mimi&mmtePWX' 

co i a (c«is;-t4 1 . y 7co3m%<7)is 

^m^ua^m^bti^^h^X'h^xh , pm 
<7)h7 vifx 9x-\*** y rifmx-h *) . m^tit® 
Lxi/3Wg.n®mmz%6. m*>x. **vr£i 

4. 

[ 0 0 1 4 ] *»iB«)aKOJB!B-C«, x^s«± 

«ttrtfc$«3;h.fcSS 1 tO^frfl^fflv^Tm 1 
CDWrnxJ •yj'>7'mcDTFTff-?h i J?Z.mzMllLZ 

tix^t b b uz. mmm*mcofmmmz&j8, 
ztuzm 2 e>*mft® \xmmmm<nT¥ Ttm 

^titzb7>=Jx^TU^m.b. tkYyVitxfT 

w mmzvmz m^mut b^-th 
mwizz^x , huibs i e>*mm& *mm2<o* 
mmn, m&&*m»Mx-bo . mmwmmr 
ftii mmmxj v+yymmFTtmmmtm 
-mmmmcoTFTizx'om^tis mEminm 

SleJS&fflc7)TFTli. MSm*4 v^-y^fflCOTFT 
[0015] *«h^TJ±. Hfl^^fBWTffl*^^ -y^- 

y^ p ffl»TFT*ttis-r*aii<o i i i sifWBS:»< lt^ 
^^McoTFTi:•rl» 1 rt^cJ: , ). pty-^mos&ffli 
mix^i. -n. miB.\mftcr>TFT*mfctz>&2 
v^mmzmK ixm&£M<r>TFTbtizbiz 

*ssiT*&jK. mmx^-v^ymcnTFTb. mm 
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nx-i>. *«5rcii. t ft lt 
«ot\ jgs[ns#MoTFTioinimE* 5 ft3Hi*^-m 

**HHlcJ:*itf» PHSMHSWB*;^ .yf-y^ 
fflcOT F T t fSmWm<DT FTfcfcfcV >T m&ffc¥3S 
fM<0KJ¥£S£*.fc*£T<>, ***/H«-:r* 1 HIT 

4 -/ * yVWiW FTt [B]-gmS<OT F TcD#T«j£ 

[ooi6] wicfc^x , mm\ wmitprnx 

TFT, fci^ffllilSSfflcOTFTcO^-fixt**, PS 
mm*V 7<0»»««K^J«SA^ 'J a yjf 

i o o 1 7 ] #&BNefcv>-c . sjie» i (vtwmnw- 

?li3 0nmK80nmi T'COffiBlfiT'* & £ t tfIR 
*L<. miiem2c0^f*ScO/S$«il 50nmK5 

«*O«30*8O n mJSlTT**ltf, ft^HiW 
n m&.±.X'&tUf . h 7 y v A ? OMMfiR: t*«0 If 

^BWfcRses^ifcf-ir^mwett, mmz* ->x 
[0018] vc , mem 1 ojh iass&fflco 

*mtx^hzitf%$L^. 

[0019] *3fc9JfcJ3l,vc . fl?£B*.*4 -y f-y^ffl 
*>TFTfc. KB** 4 ■yf->'^ffl^TFTtzima* ? 
|S]-^H5IB^J2lHl5Sffl(7)TFTt(±. *ir*/H«-7 , 3 
flfcTOHtK # y K - XfitfSP U V * . 

[ 0 0 2 0 3 £ MfCT&^K ^y<?) H-Xftli, 
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[002 1] #»Difc:*svvCs Me^Wt^ttJf ti, 

[0022] *nBHfctjv^. ffrsassaHRJi. ^b^s 
mx'h&ztmttw zzmmttx. wsms 
m I tfu* , t f T«siis t« i/c ii5o -ess 
i-cwiBBaro-b^tafflfSs. £*>£*>* sffifcS: 

TFT*#6C:i:*nirffit'«rS. 
[0023] *^(cfcv\T. MEJdSffifct 

10 ff , jftR£gSoft:> X Mfc£l2l> £ t * J T*£ * . 

[0024] *%,mzfcimm%¥mmi. mux. ® 
&mxhh. zoxncm&mmx'it. murnm.^ 

isxtru-i miztt ixtt fommztifztt m t <n 

[ 002 5 3 *mX'ii. 3d««U:Clfi»K«r^LT 

20 t:, MeBfg^^ojia^»tffM$ix^m2^ 
^WfSrfflv^-cjaaiuKrfflcoTF Ts&ggjRsnfe h^y 
i/x^r^'f^i:, m-^vxtrvAwmzmi 

en, ineBs^y^y^/B^TFThiiw^j^Pi- 

C0S?lcOiMjaiIlSSfflcOTFTi:. li«ffl6 t **r&Si'2<0 

«ttsv%r s Butsm 1 o^ftJlfc cfcO^fiem 2 

O^iamSSfflcoTFTco^-r^/l'ffl^fcov^Tif. mile 
30 B*^-f •yf-y7'fflOTFTcOf- J r^;l^tS<J;Otif< 

[0026] *3WliTtts ^#Sfi?±tCi^]K^^LT 

B&ztitz&mmv ? *» . Bm^*«s«i*i izm^n 
tzmicr^mwmm^xmimvmmmx^ 
»tft*^ h v txmzmtftetix^h 1 1 1, 

t5IBB««7Kffli!S^afaiS^»figSiX7t:m2cO^ 
40 «*JfSrfflV^2HIKMOTFTA^§n^h7y 
i/x^TV^»«£, W.YyVVx?TV4Wmz<§m 
S*lfc««3imMlfcS:*L, frie^aiUgSfflOTFT 

{c(i. H>ridffl*x^ •yf-y^fflwTFTt^aM*^- 
ifrf5mio¥s?**fe«}:^«riem2 

fBjgi2IlsISSffl(7)TFTco-f-^^;L'^tcoot(±. MIS 

W&X4 -y f-y^fflOTFTOf-^^UMJiJ: 9 tJf < 

50 ibb^x >f •/ f - y^fflcoT f T<r>^ ^jummiznti 
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[0027] z<nm&. msn-^^v-nn a bw> 

^M^y^K-x-ifc, tragi!**'* 
[0028] *%HStcffis«m*^S{i, tjaraas 

[0029] 

[0030] (m&$km£tmf$.) m 1 i*, 

0. 02{is tfl«M£*fcTjS*01OH-H* ira 

[003 1 ] HlfcrfcWt, $b b b3!S1 OOcOTFTT* 
WSilOcOldt x-/W5 2A { -?-<7)»^-5T 

istt^ti-cfco. *^rtw«wcM:. jcetttm**^ 
&M.mmcom®5 3££^xw®mmm o a**a 

«) ci4. r-^ssigiiisiK i o i isxvm&m- i o 

2*!TFT7WiSl OO-fflti&oTRH'feilTti 
0. fefelU&IWl 0 4#. £tf>-fflfc:|»»*-*22l 

[0032] ££*£^3ft*;l^#a£j&OT8]fl 

X"t>&^Zbl±W?±X'i>%\\ £ti. T-?fflm® 
SSI 0 1 0 aC9&£&-5TWflll£ffi5iJ 

1 0 a^^r^fcffi^TEKStifcf-f WfflWUffi 

ttl 0 a<o^»offl£iB^-tii!S$fifcT-*»Stt 

mmmm^ i o i nBjmmzmRti z t #aj*4fc 

TFTrW3HR10W»S-iaWi. ■ttf&FftttI 
0 a nffiMtzmVtitltiTZ&mm®® 1 0 4 m-SroS: 
Cfe«)088ft<?3S» 1 0 5 tfifttt £>ixT *s*3. § & fc* 
fc, SI85 3tf>T£ir&fiJELT, ry^-JTBIW 

®&\ssmmit>ii&zbbhz« tn. *m««2o 

cDa—f-®<7yJ,-%<bi>imJVHzt5\,->Xl3.. tftt 
WSL lOt ttfiffiK 2 0k aifl-CttJMWBI* k S 

fc*>*>±T*3itt l o 6*<flM2*vo>i>. 

[0 0 3 3] H2fc^-t«tdC. HlfcinLfc 

x-; L« 5 2 (5(f|SI tffeU! £ fcO*f |i|fflR2 0 «0 
5^-;l'tf5 2tJ:")TFTTWaeRl 0fcffls»3ivC 
n*. i*—/M*5 2te, TFT7M»£10k 

n^mLiob^^ti^mn.x-m^h^htzisbffm 
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1 0 

mmmfm\m®m%bfrh%mm\x*h o, n 

I). 

[0 034]BU<tt«JCr**», TFTTMfflKl 

i. ztuzntx, ttfamm2oi,zii. TFTTujm 

ML 1 0t,zmi&2tiX^&m%®M 9 acr)$m<r>mfm& 

bttfa-r&mmzyy 7?■7^ , J sw w*7*9 » 

10 i?xh7^r^rt't»-ti:^|.ig^2 3*W^ 

*»±sfflitii i TOK*^^s»it!j«fii2 1 agass 

[0035] Z<T)£ ? fctfjRUfcifcftSSHl 0 OU, fc 

?Kfi§g9 1 0 OW^^f fcf± s RG BteimmnM ? Q 

20 ^)?g^i:i00«±^9-7-<;l'^7b { ^§fLTV^ 

[0036] fflU *fftg«2 0 fcj3^r*aWW9 
a tcMr^t SMtSfc R G B <7)# 7 - 7 /k? £ O&g 

Mktti izmncth zbizx*). &mmgk$k*mmi 

[0037] «MSSR20tcWLT. #B»c 

nm-ftX olizvj tuvyXZMfcthZbt.zii'O , 

30 AitTfccoii^fiffi 9 a litm-txsemzwhhz t * { 

fc. M|Sja«2 0tMflfc<7)®ff^M : 5:i.^eS:S 

mthzbiz**). %<&mm*mmix* rgb^ 

[0038] <^H, T 4 7-7 h 'J ? Xi« B B ^l 
40 [ 0 0 3 9 ] H3te. fc B B^B 1 0 0 <7)W&3vrtim 1 

**. 04 r-^is. ^3£H. m?mm%b'mfo 
ztLtzTFT7\s<(mmzi3\->xtoffi£i'hmm<w?-w 
mx'&&. H5tt, SI40A-A- BKffls-f&ffiirr 

iOffiiffl. fcJ:l>'TFTT^^««tW[6]««i:cOia(;m 

TOT**. c:^^^>«ct!V^t{i > «-a^>#^ 
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[0040] H3(c*j^r , 4 B ^n o ovm&a* 

■3&<o#*fc:ti. ®»t1I9a s to£VM&$fa9 a* 

6a(C««J&CrnMt#Sl, S2 ■ • • Snli, ,I<0 
MzJ|UIft£fttM'&. *fc, TFT3 0cO^'-hW± 
££183 a#«»Wfc:*«3;hx*$9, J5rJ&3*-f $y 
/T\ ^3B»3a^l/X6<>lC^Efi#Gl. G2 ■ • 10 

[0 04 1 ] B*lffi9a<i, TFT3 0OFW y\Z 

t 3 o W*<0* ><RJBfc-f * i t J: 9 s 

T-^*6a*»feffi|&S<l6ffl«<i#Sl. S2 - • • 

(cLTB**ffi9 aiftLxm&tz9Zj2>tht:?JiMl< 
UWWm^Sl. S2. • • Sn(i> f&£t&# 

i^«fc©*snfcj«w«stoiBiT'-sjii!ia«»sfi 20 
[0042] sab s wmztLhm&i'^Mzx 

aa-f 4 etcsis § ft. ^koh^ tea * «bk ? 

*fc LTiKflSSI 1 0 0*»6liB*fl»W6fcfca * h 

[004 3] &#§ft£Hf^-f#'J-?-f£ 
OfcBKCfcSrBWfc, BSimffi9 a tWiftjUffifc^BI 

S*ufel*miJ:0t31ff<»*^B»iai«»tft»S*i*. £fi 

»^*fr3£fc©r* *. & 40 

f *fc»»a»T****« 3 b t ontaBj£tS*i 

[0044] mmcomfc) ®4iztiux. m&msi 

0 0*>TFT7M»K1 0±fcJi, -?HJ?XRI3| 
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[004 5] £*l6tf>ffi»«03i^ f-«6att,'3 
y * 7 h * -A- 5 L T#&A 5/ U 3 y«rt>£ * 

tixun. ttz. wmw&9aiiz. ?>??v*-iv8 

TV^S. §^t s #a?ftJIl aco-j-fe. f-**;HW*C 
JtlW"*J:-3CjeiBl»3aiMBKS*LT*0, SMS 3 
aliy-hWi:LT«IW-&. 8»»3btt. j££K 
3afc»-»T«ffit««fcW43«R» TOW 

f-*»6 at$H-TI»®BW^T-^6 afc^T 

B?i5« (H+, ) fcsajLfcssw (TOwtcm 

■C. f-^«6alC»->THft8#lfc»2llW) fc£W 

[004 6] *Jt. TFT7W3HK10Ktt, H4t 
ttJ36*0»««tftL'CS?f A-3 C< jtttRl 1 a#» 

¥#Mla<y>f**/l/«tt££tJTFT3 0«\ TF 
T7Ma«10OflU*»^£THaJ:afc»fl)tSft, § 

M3b ixf&tm a t^o-casisitt 

-^H6a(C^oTl§lf«^SW (BP*,. 0<PTft#) 

6 aTC*iV^-caat:*Jtt«»Stl3 b^±(6]%c7)5gtU 
[0 04 7] H5tCfcV^. TFTTlx^^Sl OtOg 

«20b*>£>5r£. 

[0048] TFT7*P-<*«1 0WHtti9 aA* 
^9M9 a{i s fci I TO (Indium Tin 

oxide) m<o]mbw*vffimfrk%:b. am 

LT7 fynmZ'fi -3 £ fc^. S i 0^c7)iiii%Sr^ 
[0049] TFT7MS«10<7)Ii^Wl0 

^«S9 a y+yrm&t&wszj vj-y^m 

CDTFT3 0imflLZtlX^&. 

[0050] *^®fciJV\Ts iBSX^ -yf-y^fflcoT 
FT3 0{±. P^*;UfifcLTlHrtStiTV^. 

[0051 ] BO^»S6 0 0<»)rt»tett, T 
FTSOtTOWtfi^S^Cjg^l 1 a#»jR§ 
ftt^S. (J!-jT, TFT7Wlfil0(?)|S(H«I 

o Wit^-f -y f - y ym f t 3 0 
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mm 1 1 aii, ^m^nm^mvhhT i . c 

<a»*-mtf s T FTTWiBIR 1 OfcMWftHL jg 

fflOT F T 3 0 fl#j£ESTfr 3 flftiXlPI fcjgftlg 1 1 
aiWii ft. 

[ 0 0 5 2 ] 4fc . jS3t§? 1 1 atf>Rffifflt»i % N S G 

(y>-h'-rhx'j^-h*'7X) „ psg (yvi-y 

^-h^5X) s BSG (sffni^ySr-htf?*) , 
bpsg (.ifoyyy^u^-h^x) air*)*** 

faZtl, ZCTiimWmi 2<7)^HfilJtTFT3 0* { je 
1-**>*, VIBMfiKKl 2t4. TFT3 

aui-f ft fcjwcwt wi* t * . 

[0 0 5 3] BffcX-f 7^-y/fflcOTFT3 0{i, LD 
D (Lightly DopedDr a i n) iM* 

**« 1 d . mZMML H M >«« 1 e 

Jt 1 a t^n3 a t ztmt&y- vmm2tfm$L 

[00 54] ZZX\ TFT3 0£«j8rft<9KIBV*fc 

m*VtfY-7ZixX^h. 
[0055] Z.<7)£.i left ft LfcT F T 3 0 OUffllfflfc 
14, ^U3>'IWfcll!Wrif*»^4:4Jlia»ftliU«4. 7#» 
*&*tTH*. JIRKttR4 0«IifC(i. f-^86a 

S*xfc3^^h*-/I/5S:^L-C3i»*y-^««1 

Ton*»fe«rftwsmi9a3WWKsnrv>6. 

I9all fl^g^4, 7fcJ:tfy-Mgf£Jg|2£JB 

ilet^Cj^LTl^. dcOB^S9ac7)* 
ffifflitcldsjf U^f S HK^^iSr&EARl 6«$iit 
oft. 

[00 56] lift, tnKKH^leH^ 
«H f (TWi) KWLTti, y-MMW2atH 
BMflfcSiifclBRK (RtftK) £:rt"LT, £»3a 

t mmm s b t lt** fi-fft i 1 1 x 

9s Wt»*7 0«lK8#lTV»4. mil 1 
alt. WflttttHRl 1 atJgjKSfutay^^h*-^ 

7 0O-»*fi-»TV**. 
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[00 57] frfc, TFT3 0<i, #4 L< li±$<DJ: 
3tcLDD«a**>Otf. flSaWEV-^fWIlb, feet 

w&kk hw y«w 1 c tzmg+imti&mk't * 

X\\ *fc, TFT3 Otis ^-h«ffi (*i£ISS3aW 
H») Z^z?kLX7SmKX'T^m<{ 

^L^-fe;U777-<yS^TFTf-J)-5TtJ;v\ 4 
fc. ttOTtti. -TFT3 0oy-MM (JIM* 3 
10 a ) $-y-x- hw yn^o^t lffl(7)^Eat^x 

-httfiiSrlEatTtstv^ Z<r>m. S^^-b^ffi 

bJJLLTT FT 3 0 SrfllJfcttltf* f-v^t V-*- 
b"W yffKKOft^WTO'J-^TOSKjhT*. *7 

b t> UBS: L D DfiBti£v>f;bf7-te -y hflKtC 

[00 58] ZtlfcttLX, »l*IfflR2 0fctt, 

mtlfM[^m2 2*«Rttfeil-CV^; ^l*]«S2 1 
(i, ^lx.{is lTOil*Jf<o»!BW*tt«ll*>6!ar4. 

ie^2 2 (is iify-r s Kafflror^<o««Bi]«fc«tT 
5bv^«ia*«»s*iJtiH5>, s i omoMmzmu 
mmz£i)fmuzm®x'b&. ±tz, ^^20^ 
tis 4mxmmnwmmwtt&em2 3m* 

* { s ffimx-f '/f-yj/fflOTFT 3 OO^iS^S 1 
f-ir^H««l a' s ffiaWEV-xfcWl b . fcit>'i£ 
iKHM>««lc|ca<£fctt4v\ ^fes iSitli 
2 3(is 3yh5Xhc7)|6j±, fe«cr>fIfeKit^i:-Otl 

[00 59] £<3i3tdijaLfcTFTTl''fa&KlO 
t^(fiia«2 0i:(is ii#«S9ai^|6ittS2 1i:^ 
«®-f*J:at=SiIS^ *^s dft^atSlis huI2 
«Ov-;W5 2 (131 *Jctt>'ia6 5r#m) (ci"3K0^ 
40 fc$*i!>. itottJUT; ^-;P«5 2J:0H**ife2aB 
LTct)*&F h 5 0*^As?fls 8^3 

it*. ?sa5 0(is mwm9 a.-t)>t>cr>m.mmvzti 
x v^v vR»-csifi«nc =t o jKseosfljttw * t * . a 
8 a B 5 0(is witf-atiteuDai^vf-^ •y^attt 

[0 06 0] =Sri3. W(*JiS«2 0fcJ:l>'TFTTU ; 'fS 

>sr H 5 0£7)«as t^^s tn ('^xfv^-?f 

< y^) *-Ks STN (X-A-TN) ^-H^*<0 

50 i^^-H^s y-vy*v>[ h^-H/y-vyr? 
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[oo6i] (mmomfc) mm i en , * 

»fflkOJM»ll OOT-tt, TFTTU>f*KlO<»)« 
SffllO 3 *> , BftXiHKtt 1 0 a offiMM firf Qffl U T 
t-?1SIM« 1 0 1 is J:tf;i6£l§yfBi« 1 0 4 

mm i o i isix/^Bmmmsi 1 o 4 s+wc 

[ 0 0 6 2 ] H6 1±, ^H»IUS8 1 0 4 «fctf f- 10 

^iiramss i o i ts«fflsaig»£*j£f-s p^-+ 

STFTfcj;tXN^^;uaTFT<?)«<7)-piJi; LT 
fflEI»SrfllR'ri>TFTtH60B-B' 8T«Lt 

t%<mmmx*>h. B7fcttTFTrwfflK 

fflTFT30t^UTftS. 

[oo6 3,]H6*jj:t^g7tctJv^, mmmmtfi 

-fSTFTfi, P^**/l<i!<9TFT8 0fcN^A'*;W 
S<0TFT90tA»fe!firiffi«H[TFTtL"CflWtSft 20 

M6o o±.mmtimmimmi 2 zitixshmz 

[00 64] TFT80, 9 OCtl ftHfiH7 1 fcffi 
m{i^7 2fr'rjy^^h*-;U6 3. 6 4£:fCLT, ¥ 

Sftjg 6 o(ov-^w:t^cwf«at 

±fe, A* 82*1 6 6(4, #ffltfMr*-MS6 5fc 
*fi-P<x«K8nt*J l 5, ffi7JiS^6 7{i, a^^h 
*-/U68, 6 9SrrtLT, ¥&W16 0<0K W >S 30 
fit 1^6 . 

«R»&1tllR4, 7i3J:tfy-Mft»R2tf 
JBlSi^^TV'iS. i7t^i6@SSffl<iOTFT8 0. 90 
t, Wmx4 '/^-y^ffl<?3TFT3 0t|sI«. LDDfl 
ji£?rbTfc9, f-r*/WBja«Btt8 1 , 9 lOPallt 
«4, K«KV-X1K«8 2. 9 28J:tftta*V-*fI 
$83, 9 3*^=0rSV-X®«t, ®«SHWy® 
$84, 94fc«ktfffi«gFM>'&«8 5, 9 5*^ 40 

[0066] ZZTit. NMhyy^^bPMhyy 

y ; Jx?t |b|— co Pi!<o f ? yy* *o*?fflaugH* 

[0067] #®ftJf 60te, aklU 
0. f-**/HM*8 1 . 9 UCJi, &S£t&&# 
[00 68] <H«SUj^«fcH22@S&£«fce>ffiS8) 50 



^2003-84307 
1 6 

^<o«fc -3 i^t^iii^ii i o a&zvmm.m 

HWtWTlts H7d»<»!b*»*idC B*;U yf- 
y^toTFTSOtlllOTfi^HWWil all Bttm 
S&ffl^T F T 8 0 , 9 0*mB.-tl*mtoM6 0bOM 

Lxm<m^ixx^i. mm. mm** v+yrm 

<9TFT3 0fc»Jfrr*¥3WWlali. ff3#3 0 n 
m-8 0nmSSs 4 0 nmfllWftS'y 

*-efc"5. B»@Kffl<0TFT8 0. 9 0*flWW-4* 
g#c/160{4, JS^* 4 1 50~500nmgjg. 
(l'400n x >J n vMX'h * . 

[0069] £Oj:5fc:B#X>f y^->^"fflc7)TFT3 

mWM 1 a #<fe*<6 H**4 vf-V*' 

fflTFT3 0f4, ^S^M^PSF^i^tSr 
*. ft-oT, BfgX'f yfy/fflT FT 3 0X14, 3U£ 

B a B x >j a y*»tje«B:&*«K< r fc , *mftm 1 a*«» 

V«9T, Mm 11,2 3>f-*ti6 atfJjBjfcflUST 
< Wi4 i t h<?)X\ dfe'J- 

^itft, *JK«sco?ifcftS!li ooa. WmtztiMbX 

x^i. 

[ 0 0 7 0 ] $1t^ *JBJBttJV^Ts S*^-f yf-^^ 

fflTFT3 0(4, pah^y^^-cftifcrt. 

[007 1 ] mtWLT, Ht&Il]S&fflcOTFT8 0, 
9 0-CJ4, ^^ffi)Stl.¥^ftJi6 0^«[V^, 

mx't>&. 

[0072] zts, wianiRttsv^. 

3 a ZW®t&fMZ*Z%nffimmfchtf 

cox\ m&23&h?yi''zfmj&u\ ^x. 

x^fifeo-ctiu. fflL, ^iail]»<o-St!t, 

^ yf-y^ffl<OTFT3 0i:H««r5^2Ka<ON9V 

<o^r iza v ^r*«*Ji<oBW* -st-r s - 1 m t 
mmmz&*ti&%&3ZM<?>Y7 

ft 3 ozmfcti*mft®k®-<oi!mizttui, m 
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[0073] (^^Y-y^m 08J4. 1-M*IV 

im<7)wm-m% hTFTiz&ux, i-**>vY-r* 

[00 74] TFTTWSfSl OZmfcf &iZfotz~> 

x. *BMx*t,i. ainx-f vf-y^ffl<7)TFT3o<75?- 

^^Wla' s tJi^W»0»ffl<OTFT8O, 9 
' 0tf>?"V*/mWl81, 9 1«#^C, B\ BF*\ 

HfgX-f -yf-y^ffl^TFTSOfclE 
i)0S&fflcOTFT8Ok(i, ntP+t&VMX'bl 

[0075] t^h^mmxn. +**>ijm 1 

3 0OBflfit«IS:ftjS^-tl>^fttUTS)S. fct^ 
■SW-f >y f->XfflcOT F T 3 0 fcB»0»JB0T F T 

FT8 0T14. H««E#*2^fr4>m-0*4. 
[0076] tKchh, 08 f-**/l^««0«tff# 

4 0 nmOBSIX-f 'yf-y^fflcDTFT 3 OGfcUTf- 

mmEtcommmmLix^u +**iwm?>m- 

&4 0 0 n mtf>IBift[n]g&m<59T FT 8 0 tfcWCf-r * 

f-v H -7"* If o X i> , f-v *;HH$0»&J? # 4 0 
nm<9TFT3 0fcJt&LT. *+*/PS«OltW**4 
0 0 n ratOT F T 8 0 -ClillffiWEE^feMtt*^^. & 
^n4>K*cOTFT3 0. 8 0fcfcWt. ft3l& 
HKMRBEtf- 1 . 2 V?-£> S fc fc . *yHSJ*0 
IK¥* { 4 0nm<50TFT3 0T»iH-XMS:3. 0X1 
0 u cm2tU f-V ^/HW&OffitJii&M 0 0 n m<7)T 
FT8 0T'f4F-X*fttri. 8xl0"cm 2 mi 

? 3 o <obmme£*»m-s - 1 tx y-xa 

£3. 0X10"cm»tUft4. 

/Hi«<0«J«!&*4 0nm<OTFT3 0T{i, RMKEEtf 

-1.2 vc& 0 , «jiffitiS<ot« UT , -f-v 
«tStf5KJ?*»4 0 0nmOTFT8 0T{is HtttEEtf 

-l. mmt^-ftix^i. 

[ 0 0 7 7 ] *ixX'i>*B1&T\±. TFT30, 80£ 

egffl^T f t 8 o x-immmtfmm a>w tix v >t 

mx4 -yj- y?m<r>TFT3 OT'14, BMH£E#flHMI 
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fcs #«8BfcJ:*l.tf. (Pffi) COfflSX^f -y 

f-y/fflOT F T 3 0 ilgSWfflOT F T 8 0 fc tCfc 

[0 07 8] (TFT7M*K<0i8i2f&) @9«, 
*JB*0TFT7WfflEl 0<0S3fifcfflVv/I:SO I ft 

ffi0T*£. 01 0&l>U21 2t4vvf*ub s 09KS 
*. 

[0079 3 ^"f, 09 (A) tc^tiofc. 

■ Kimmi 5 o ocom-kmz. ?y?XT>^w< 

tYVVi/y7 jfflft*H^X^?-->7L, 5£« 
20 1 1 ^tc. ^««5 0 OcOl^ffi^* 

K-ffcBL nsg (yyH-rhy'j7--W7X) s p 

SG CJyyij7--h*7^) , BSG (*pyi/U^ 

-Ytfyx) s bpsg (^oyyy>-ij^-h^7 
X) %Zff>®{m5 1 Ot««Lfca. iOSMfclR5 1 

onrnmcMPrnKycoirmzm^xmigLx. m 
^m\Lhxa< ,zzx\ wms 1 o^jk^{±. m 

tl£. 154 0 0- lOOOnm, X L < (48 0 0 
30 {4aS^X^t'^Stt^'X#H^T. ^850-13 

o o°a J; l< (4 1 o o owsatr--;H! 

*>. mmMa^x^m^timmmz^bitx. s 

[0080] ztuzttix, m&yv^ym^oo 
i com 2 o i offli^i iMUK 2 4 o s mm uzm. 
cMPm^t'co^mir^xmmtx. mzmtt 

ti* fcwttarv^ . njsft^y 3 y«2 0 ocos® 

ZX\ #»a^';3y««2 00*sJi§3 0 0jum~9 
OO/xm-CftiHf, J6MyR2 4 0(i. Witf. 4 00n 
m— 8 0 0 n m(T>W- % b^h . 
[008 1 ] i<^j;^^®?«2 4 0. 5 1 014. #3S 
Ax i J3VII2 0 0 0 0«9?g»tt£ffi& 

[0082] (XlC 09(B) {C^-TJ: 3 fc. #fe H H H y 
50 Uny«fS2 0 0O^lOH5 0 It, 
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W$mt £S&fift2 4 0, 5 lOtffc&WbZZXolZ 

mhtzimx\ mm. 3oo'cx'2\%mmm-t&c\ 

fc£S£ o m^yv^ym.2oob^mms. 
5 o o ttfimmmi 2 (mtm 40. 5 1 0 ) £ 

[00 83] fcfc. *M H B H >' l >l3y^2 0 0c7)||2® 

2 0 2 <OM£ C M p j£ & b' t J; o T 0f J8 L , ^ 'J 

3 vmL2 0 0 SrBrj&OJPS . f?RJ4\ 4 0 0 nm bt 10 

[0 084] mg' a >'V?ymx.2o 0Om2cr> 
m 2 o 2 ^fflfc: j/ya y|g«, J: tfy y r? yMtt 

it* zcommm im* y y 3 ^sm^t^ y 3 

/U 09 (C) K^rJ:olc. JH»A^U3>»R2 
0 0O^2Wffl2 0 2fcS/>J 3>«flJ|36»64*WIM: 
T77Jl2 7 5£^)£t6. £<0W»fl:vX?*2 7 5 

fc jus y 3 y g$ 2 0 0 k coBit tias v ^> y 3 yg$ 
m-tizth-nimx-hz. 

[ 0 0 8 5 ] 09 ( D ) tS?rt «t 5 fc s 
£tf #B^T'«!«IK =t - j t\ l 9 B B / 'J 3 y« 2 0 
0<DH2Offi20 2T'»IHfc'< > 7?Jl2 7 5*»£8aiL 
■CV»4*fl*iWfcU i/U3>iMaR*»4,*4«tt»fl: 
M2 1 OtfWW* (flHHWtrS) . 

[0086]&C: S ^y3VSHttfc&>£$:4|ffljHt?.X 

?ji 2 7 5 . i vmmmn y y 3 >«<ftjg 2 6 0 *k 

.1.1 -e. «itK«2ioii*^>y3ya 30 
mo ozmmzmtix%hi>(?>X"hitzib. «i 

fcli* J$J¥# ? 3 0 nmi>^8 0 nm. f?fl;c{S\ 4 0nm 

m\mn*&s#m#M2 2 omztiz . ztuz 
nix. w a y u 3 ymm 200 tea v vc«sjMttR 
2 1 ojw^$n**»-jfc(B«t:i±, *2o«ttft5/y 

3V2l«2 0 0<7)ff$ffiS ( 150nmH500n 
m s Witf, 400nra) <50^V^2W*«^S«W1 

2 3 om&zti. %<nm\i.. m\nm&¥mwm 

220tit&LTA>& , 9#fft\ *ie>*|gfl¥ 40 
8HHR2 2 0fcJ:ira2cOl«Sfl¥*ttfl2 3 OWvf 

[00 87] *wmx'\t, zwxdizixm&Lfzm 

2 2 03Wg*S#lTV^S«tt*lHl«*»« lOatL 
■tfOfflU ffi«2«JM£fi#»f*H2 3 0*«$ft 

[00 88] -t&fcfc. 010 (A) fcjjVf £3fcs 7 

* h y y ^? 7 -f a» *fflv . ®io«&F B ¥2gfti 50 
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2 2 0fc«fctfS^<Z>J«Sfi¥S*Ji2 3 0£>*?--y 

wmiat. mmmmr ft 8 0.90 §-itj£ts 

f->^-fflcOTFT3 0Sr«-fl.^ft»l ali. 
AUOOn mOT<0*ISA>' 'J 3 VMX'fo ") „ fg»mft 

ffl^TFTso. 90 mm-^mm 6 on. 

if 2 0 0~ 5 0 0 n rnggcO^tela^ U 3 yjf . 
[0089] <*fc, 010 ( B ) IZjktk o |£. f&igft; 

mzim^x. ¥i*iia, 6o<o*B5t. re* 
Witf 6 o nnuov-y ay|WM»»fe«r*y- MfiWI 
2 

[0090] 010 ( C ) t^tJ; 3 fc, Nf-Y 
*A^^W»HIBffl<OT FT 9 0 Sr»flW-6fc»<WI» 
*Ji605:kxXb-7X^401X*S-o3t^©T\ 

7,-f y+yfmTFT3Q*mm-&*mimi a 

Pf-r*;i«<oBKillI»ffl<oTFT9 0*»j<Wft 

JlfiffllE** 1 OOKeV, H-X**«3 . 0 X 
1 0 ll cm2"C*9, M^^f yf-y^fflOb^y^ 

fsocmm&zmmzth&mzWL'fcixhh. i 

(OR. ^*Jil aQO»»l f (CfcTOMM:*V£ 
S*H3 b fc<0iaft:W«**7 0£»j£t 

[009 1 ] JJffc, 010 ( D ) fcqcT «t 3 jff^X 

-f -/i-y^mTFT3 otjm-tuzib&mftmi 

a. fc<J:t>'Pf-v^S^IBt!ill!S§ffl^TFT8 0^ 
fife-t & 6 0 £ U h -77. ^ 4 0 2 t'S 

-5 fcttwcN f-r *>vw.<r>mmnm<r>T f t 9 0 ^« 

jftt*imWMi6 0ttc*fLT. BM^y=5rt*<OPi! 

[0092] mz. C V DifesSriftCfc 0 . 
C. ^4183 a. gtt&3b, *$J:t^y-hWS6 5$- 

tfy^-'^yk^y^f y. ^uxfy, f-^y^rt' 
<n&W,b *s y 3 y<o^feR«««IB*»4>«:ft OTBS 3 
0 0nm~8OOnme0Jf$t^L3tf*s 01 1 

( a ) tcTF-ri 3 1 % y* h y y ^77 a &fri£fflwc 

A"y--y^L. M3a, §fiH3b. HXX/y- 

[0093] 011 ( B ) tijcf <£ a UNft^ 
;Uffl<7«»|imffl(?5T F T 9 0 5r^f£f-S»^* F >(7)^* 
JB60*Vy'Xhv^^30 1Ta-j>t«fl5r. HSX 
-f -yf-y^fflOTFT 3 0 1 a fc . 

P ^ *yUfi«)BBiEIBM^T F T 8 0 S«MM-6¥» 
*«6 0t(C^LT. ^»3a^y--hmai6 5 2:V 
7i7kLT.^0. lxlO'Vcm'^lOxlO 

i3 /cm 2 <7)F - xjiTfiift* pfflo^»^ ^- y * rr 
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SM-smzmmv-zm® 1 b „ 8 5, a wi&wug. 

FUJyfmic, 8 3 ZZX\%£M3 

jxytmAztiKfriKztmi^mftmi a. 6oco 

4*tf5f-+*;Hi«l a' „ 8 1fcfc*. 
[0094] 011 (C) iZ^tXoiZ^ T&m. 

^-/WS«OlKiS[llRfflOTF T 9 0 &B$t4/s.#><9¥3| 
ft/I60£g3l'i''XW.X;5'302£jg)£Ls 
JBTs *^Pfi«TOHtK:*>'*ttO. lXlO'V 
cmt~~mi 0X1 0 15 /cm*<7)K-XMTlT*>ji&s 



wiw*y-x^JS ib. 84> axt/vu-^y 

d. 8 2£0jfrt4. 

[ 0 0 9 5 ] %ti. H**#«-40*. Pf-\-*/U£<0 
TFT3 0, 8 0OM^«o/ltt®T*y-h18®6 5^ 
V*?£LT. Nf-v*;H[<7)iHftlIISIfflOTFT90 

s»jac-r* tutontmtm eoiznix.Mo. ixi 

O'Vcm'-^l OX 1 0 15 /cm 2 iOF-Xit'(RJl 

Ki«fflCDTFT9 0SJBflW4fc*<OiNBWi6 0 
fc»LT«mNScoTfieftl^^v€r^O. IX 10'5 
/cm z ~^l Ox 1 O'VcmScDF-XSTfT^iZX 

hi 2 (a) iz^-tzdiz. im&v-mm 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electro- 
optical device capable of shortening the manufacturing 
process, and reducing the cost by finishing channel 
doping only once even when a monocrystalline 
semiconductor layer is changed in thickness in TFTs for 
switching the same conductive type pixels and those for 
peripheral circuits, to provide a manufacturing method 
therefor, and to provide a projection type display device. 
SOLUTION: In the liquid crystal device 100, TFTs 30 for 
switching the pixels and TFTs 80 for driving circuits are 
of the same P-channel type, but mutually differ in film 
thickness of channel areas 1a 1 , 81. For all that, the 
channel doping into the channel areas 1a 1 , 81 is carried 
out at the same time on the same conditions. The 
conditions at that time are set to those for optimizing the threshold voltage of the transistors 
30 for switching the pixels. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the configuration of the thin film transistor (henceforth 
a thin film transistor (Thin Film Transistor)) formed in a transistor array substrate in more detail which 
are the electro-optic device using the transistor array substrate equipped with SOI structure, the 
manufacture approach of this electro-optic device, and a thing about a projection mold indicating 
equipment. 
[0002] 

[Description of the Prior Art] The SOI (Silicon On Insulator) technique of using for formation of a 
semiconductor device the single-crystal-silicon layer prepared on the insulator layer is used also for 
various kinds of electro-optic devices in order to show the outstanding properties which cannot be 
attained in the usual single crystal silicon substrate, such as alpha-rays resistance, a latch rise property, 
or depressor effect of a short channel. 

[0003] for example, in the TFT array substrate of the liquid crystal equipment of the active-matrix mold 
used as a light valve of a projection mold indicating equipment among various kinds of electro-optic 
devices While TFT for pixel switching is formed in the shape of a matrix using the 1st single crystal half 
conductor layer formed in the image display field among the single crystal half conductor layers formed 
through the insulator layer on the support substrate TFT for circumference circuits is formed using the 
2nd single crystal half conductor layer formed in the boundary region of an image display field. 
[0004] Here, in order to control optical leakage current, as for the single-crystal-silicon layer which 
constitutes TFT for pixel switching from an image display field, it is desirable to make it very thin. 
Although the cure which forms a protection-from-light layer in the field which laps with TFT for pixel 
switching is taken in the viewpoint of controlling optical leakage current when a TFT array substrate is 
also conventionally seen from a rear-face side (optical incidence side) If TFT of high performance is 
formed using a single-crystal-silicon layer, it will originate in the optical high electromotive capacity of 
single crystal silicon, and optical leakage current will flow to TFT by the stray light from between the 
layers which cannot be prevented only in the usual protection-from-light layer etc. Consequently, the 
electrical potential difference impressed to the liquid crystal of a picture element part is changed 
according to optical leakage current, and there is a problem that display grace falls remarkably by a 
flicker etc. Specifically, the problem of such optical leakage current is especially remarkable, when it is 
used as a light valve of a projection mold indicating equipment, the liquid crystal equipment in which a 
strong light carries out incidence as compared with a direct viewing type, and. 

[0005] On the other hand, in TFT for circumference circuits, withstand voltage is high, and although it is 
called for that a high current can be passed, when a single-crystal-silicon layer is made thin, it cannot 
respond to such a demand as the above-mentioned cure against optical leakage current. 
[0006] Then, forming from a single-crystal-silicon layer thin about TFT for pixel switching in an image 
display field, and forming from a thick single crystal silicone film about TFT for circumference circuits 
conventionally, is examined. However, when the thickness of a single-crystal-silicon layer is changed in 
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this way, in order to optimize the threshold voltage of TFT for pixel switching, and TFT for 
circumference circuits, the channel dope was once performed to each every, and the dose of impurity ion 
is set as the optimal conditions for each. 
[0007] 

[Problem(s) to be Solved by the Invention] Thus, even if it is TFT of the same conductivity type 
conventionally, a channel dope is performed twice, and since the dose of the impurity ion at the time of 
performing a channel dope in TFT for pixel switching of the same conductivity type and TFT for 
circumference circuits is set as different conditions, there is a trouble that the number of production 
processes increases. 

[0008] Moreover, in the case of the SOI structure where the transistor was separated by the insulator 
layer, the channel field in a transistor cannot be made to fix to predetermined potential, but a channel 
field will be in the condition of having floated electrically. Especially, with the N type transistor whose 
electron is a carrier, since the mobility of the carrier which moves in the inside of a channel is high, by 
the collision with the carrier and crystal lattice which were accelerated by the electric field near the drain 
field, the phenomenon called impact ionization happens and an electron-hole pair generates. An electron 
hole is accumulated in the channel lower part of N type TFT in that case. Thus, if the charge of an 
electron hole is accumulated in a channel, electric properties - in order for the NPN (when it is N 
channel mold) structure of TFT to see and to operate as upper bipolar transistor, source drain pressure- 
proofing of a component deteriorates by abnormal current — will get worse. Therefore, at the sacrifice of 
the numerical aperture of a pixel field, when TFT for pixel switching is used as an N channel mold, even 
if, there is also a trouble that it is necessary to install the body contact which fixes the potential of a 
channel. 

[0009] It is in providing about the electro-optic device which can shorten a production process by 
finishing a channel dope at once even when the technical problem of this invention changes the 
thickness of a single crystal half conductor layer in view of the above trouble in TFT for pixel switching 
of the same conductivity type, and TFT for circumference circuits, and can attain low cost-ization, its 
manufacture approach, and a projection mold display. 

[0010] Moreover, in TFT for pixel switching, even if the technical problem of this invention does not 
perform body contact with which the numerical aperture of a pixel field falls victim, it is to offer the 
electro-optic device which can cancel generating of the fault resulting from generation of an electron- 
hole pair, its manufacture approach, and a projection mold display. 
[0011] 

[Means for Solving the Problem] The inside of the semi-conductor layer formed through the insulator 
layer in this invention on the support substrate in order to solve the above-mentioned technical problem, 
While TFT for pixel switching of the 1st conductivity type is formed in the shape of a matrix using the 
1st semi-conductor layer formed in the image display field In the electro-optic device which has the 
transistor array substrate with which TFT for circumference circuits was formed using the 2nd semi- 
conductor layer formed in the boundary region of said image display field, and the electrooptic material 
held at this transistor array substrate Said 1st semi-conductor layer and said 2nd semi-conductor layer It 
is a single crystal half conductor layer. To TFT for said circumference circuits TFT for said pixel 
switching, TFT for the 1st circumference circuit where a conductivity type is the same, and TFT for the 
2nd circumference circuit from which a conductivity type differs are contained. TFT for said 1st 
circumference circuit As compared with TFT for said pixel switching, a channel field is thick, and it is 
characterized by threshold voltage differing. 

[0012] In this invention, optical leakage current is controlled by making thin the 1st semi-conductor 
layer which constitutes TFT for pixel switching from an image display field, and being referred to as 
TFT of a perfect depletion mold. Withstand voltage is raised and it enables it to have passed the high 
current by, thickening the 2nd semi-conductor layer which constitutes TFT for circumference circuits on 
the other hand, and being referred to as TFT of a partial depletion mold. Thus, although the thickness of 
a semi-conductor layer is changed by the application of TFT, TFT for pixel switching and TFT for the 
1st circumference circuit have the equal dose of the impurity ion by which the channel dope was carried 
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out, and threshold voltage differs. That is, since the single crystal half conductor layer was used as a 
semi-conductor layer which still constitutes TFT from this invention and transistor characteristics are 
high, even if the optimal threshold voltage will shift in TFT for circumference circuits if the dose of 
impurity ion is set as the conditions which optimize the threshold voltage of the transistor for said pixel 
switching, but the threshold voltage of TFT for circumference circuits has shifted from the optimum 
value, a circumference circuit can be driven enough. So, since according to this invention a channel 
dope can be finished at once and a production process can be shortened even when the thickness of a 
single crystal half conductor layer is changed in TFT for pixel switching of the same conductivity type, 
and TFT for circumference circuits, low cost-ization can be attained. 

[0013] In this invention, said 1st conductivity type is P type, and, as for said 2nd conductivity type, it is 
desirable that it is N type. Thus, if constituted, even if it is the case where a semi-conductor layer 
consists of a single-crystal-silicon layer with the high mobility of a carrier etc., with the transistor of P 
type, a carrier will be an electron hole and will become about 1/3 mobility as compared with an electron. 
Therefore, since the generation of an electron-hole pair by the carrier can be controlled and it is not 
necessary to install the body contact which fixes the potential of a channel, the large numerical aperture 
of a pixel field can be taken. 

[0014] Moreover, the inside of the semi-conductor layer formed through the insulator layer with another 
gestalt of this invention on the support substrate, While TFT for pixel switching of the 1st conductivity 
type is formed in the shape of a matrix using the 1st semi-conductor layer formed in the image display 
field In the electro-optic device which has the transistor array substrate with which TFT for 
circumference circuits was formed using the 2nd semi-conductor layer formed in the boundary region of 
said image display field, and the electrooptic material held at this transistor array substrate Said 1st 
semi-conductor layer and said 2nd semi-conductor layer It is a single crystal half conductor layer. TFT 
for said circumference circuits It is constituted by TFT for said pixel switching, and TFT for 
circumference circuits with the same conductivity type, and TFT for said 1st circumference circuit has a 
thick channel field as compared with TFT for said pixel switching, and is characterized by threshold 
voltage differing. 

[0015] In this invention, optical leakage current is controlled by making thin the 1st semi-conductor 
layer which constitutes TFT for pixel switching from an image display field, and being referred to as 
TFT of a perfect depletion mold. Withstand voltage is raised and it enables it to have passed the high 
current by, thickening the 2nd semi-conductor layer which constitutes TFT for circumference circuits on 
the other hand, and being referred to as TFT of a partial depletion mold. Thus, although the thickness of 
a semi-conductor layer is changed by the application of TFT, TFT for pixel switching and TFT for 
circumference circuits have the equal dose of the impurity ion by which the channel dope was carried 
out, and threshold voltage differs. That is, since the single crystal half conductor layer was used as a 
semi-conductor layer which still constitutes TFT from this invention and transistor characteristics are 
high, even if the optimal threshold voltage will shift in TFT for circumference circuits if the dose of 
impurity ion is set as the conditions which optimize the threshold voltage of the transistor for said pixel 
switching, but the threshold voltage of TFT for circumference circuits has shifted from the optimum 
value, a circumference circuit can be driven enough. So, since according to this invention a channel 
dope can be finished at once and a production process can be shortened even when the thickness of a 
single crystal half conductor layer is changed in TFT for pixel switching of the same conductivity type, 
and TFT for circumference circuits, low cost-ization can be attained. Furthermore, by constituting a 
circumference circuit only from TFT for pixel switching, and TFT of the same conductivity type, a 
production process can be shortened greatly and further low cost-ization can be attained. 
[0016] As for said 1st conductivity type, in this invention, it is desirable that it is P type. That is, it is 
desirable that each is [ of TFT for pixel switching and TFT for circumference circuits ] P type. Thus, if 
constituted, even if it is the case where a semi-conductor layer consists of a single-crystal-silicon layer 
with the high mobility of a carrier etc., with the transistor of P type, a carrier will be an electron hole and 
will become about 1/3 mobility as compared with an electron. Therefore, since the generation of an 
electron-hole pair by the carrier can be controlled and it is not necessary to install the body contact 
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which fixes the potential of a channel, the large numerical aperture of a pixel field can be taken. 
[0017] In this invention, as for the thickness of said 1st semi-conductor layer, it is desirable that it is 
within the limits from 30nm to 80nm, and, as for the thickness of said 2nd semi-conductor layer, it is 
desirable that it is within the limits from 150nm to 500nm. As a result of the thickness of a channel layer 
becoming thin rather than the flare of a depletion layer even if the high impurity concentration of a 
channel field is high if the thickness of a channel field is 80nm or less, it becomes possible to obtain the 
transistor of a perfect depletion mold. On the other hand, if the thickness of a channel field is 30nm or 
more, it will also become possible to make dispersion, such as threshold voltage of a transistor, small. 
Furthermore, in the channel field set as such thickness, since the optical leakage current by the electron- 
hole pair produced by optical pumping is small, it becomes possible to obtain the electro-optic device of 
high display grace. 

[0018] In this invention, TFT for said 1st circumference circuit is equipped with the channel field of a 
partial depletion mold, and, as for TFT for said pixel switching, it is desirable to have the channel field 
of a perfect depletion mold. 

[0019] In this invention, TFT for said pixel switching, and TFT for this pixel switching and TFT for said 
circumference circuits with the same conductivity type have the equal dose of the impurity ion by which 
the channel dope was carried out. 

[0020] Here, the dose of said impurity ion is set as the conditions which optimize the threshold voltage 
of the transistor for said pixel switching. 

[0021] In this invention, said single crystal half conductor layer is for example, a single-crystal-silicon 
layer. 

[0022] As for said support substrate, in this invention, it is desirable that it is a quartz substrate. As a 
support substrate, if a quartz substrate is used, the elevated-temperature process to about 1 150 degrees C 
is applicable to the production process of TFT. For this reason, it becomes possible to obtain highly 
efficient TFT. 

[0023] In this invention, a glass substrate may be used as said support substrate. Thus, if a glass 
substrate is used, low cost-ization of liquid crystal equipment can be attained. 

[0024] The electro-optic device concerning this invention is for example, liquid crystal equipment. With 
such liquid crystal equipment, the liquid crystal held as said electrooptic material between said transistor 
array substrate and the opposite substrate by which opposite arrangement was carried out to this 
transistor array substrate is used. 

[0025] While TFT for pixel switching of the 1st conductivity type is formed in the shape of a matrix 
using the 1st semi-conductor layer formed in the image display field in this invention among the semi- 
conductor layers formed through the insulator layer on the support substrate The transistor array 
substrate with which TFT for circumference circuits was formed using the 2nd semi-conductor layer 
formed in the boundary region of said image display field, It has the electrooptic material held at this 
transistor array substrate. To TFT for said circumference circuits In the manufacture approach of an 
electro-optic device that TFT for said pixel switching, TFT for the 1st circumference circuit where a 
conductivity type is the same, and TFT for the 2nd circumference circuit from which a conductivity type 
differs were contained While forming said 1st semi-conductor layer and said 2nd semi-conductor layer 
from a single crystal half conductor layer, about the channel field of TFT for said 1st circumference 
circuit It is made thicker than the channel field of TFT for said pixel switching. The channel field of 
TFT for said 1st circumference circuit, And the channel dope to the channel field of TFT for said pixel 
switching is characterized by carrying out to coincidence with the same impurity ion and the same dose. 
[0026] While TFT for pixel switching of the 1st conductivity type is formed in the shape of a matrix 
using the 1st semi-conductor layer formed in the image display field in this invention among the semi- 
conductor layers formed through the insulator layer on the support substrate The transistor array 
substrate with which TFT for circumference circuits was formed using the 2nd semi-conductor layer 
formed in the boundary region of said image display field, It has the electrooptic material held at this 
transistor array substrate. To TFT for said circumference circuits While forming said 1st semi-conductor 
layer and said 2nd semi-conductor layer from a single crystal half conductor layer in the manufacture 
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approach of the electro-optic device constituted by TFT for said pixel switching, and TFT for 
circumference circuits with the same conductivity type About the channel field of TFT for said 
circumference circuits It is made thicker than the channel field of TFT for said pixel switching. The 
channel field of TFT for said circumference circuits, And the channel dope to the channel field of TFT 
for said pixel switching is characterized by carrying out to coincidence with the same impurity ion and 
the same dose. 

[0027] In this case, it is desirable to set the dose of the impurity ion at the time of performing said 
channel dope as the conditions which optimize the threshold voltage of TFT for said pixel switching. 
[0028] The electro-optic device concerning this invention is used as a light valve of a projection mold 
indicating equipment etc. 
[0029] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0030] (The whole liquid crystal equipment configuration) Drawing 1 is the top view which looked at 
the liquid crystal equipment (electro-optic device) with which this invention is applied from the opposite 
substrate side with each component formed on it, and drawing 2 is a H-H' sectional view of drawing 1 
shown including an opposite substrate. 

[003 1] In drawing 1 , on the TFT array substrate 10 of liquid crystal equipment 100, the sealant 52 is 
formed along the edge, and image display field 10a is prescribed in the inside field by the frame 53 for 
abandonment which consists of a protection-from-light nature ingredient. The data-line drive circuit 101 
and the mounting terminal 102 are formed in the outside field (boundary region) of image display field 
10a along with one side of the TFT array substrate 10, and the scanning-line drive circuit 104 is formed 
in it along with two sides which adjoin this one side. 

[0032] If delay of the scan signal supplied to the scanning line does not become a problem, the thing 
only with one side sufficient [ the scanning-line drive circuit 104 ] cannot be overemphasized. 
Moreover, the data-line drive circuit 101 may be arranged on both sides along the side of image display 
field 10a. For example, the data line of an odd number train supplies a picture signal from the data-line 
drive circuit arranged along one side of image display field 1 0a, and you may make it the data line of an 
even number train supply a picture signal from the data-line drive circuit arranged along the side of the 
opposite side of image display field 10a. Thus, if it is made to drive the data line in the shape of a 
ctenidium, since the formation area of the data-line drive circuit 101 is extensible, it becomes possible to 
constitute a complicated circuit. Furthermore, two or more wiring 105 for connecting between the 
scanning-line drive circuits 104 established in the both sides of image display field 10a is formed in one 
side in which the TFT array substrate 10 remains, and a precharge circuit and an inspection circuit may 
be prepared further again using the bottom of a frame 53 etc. Moreover, in at least one place of the 
corner section of the opposite substrate 20, the vertical flow material 106 for taking an electric flow 
between the TFT array substrate 10 and the opposite substrate 20 is formed. 

[0033] And as shown in drawing 2 , the opposite substrate 20 with the almost same profile as the sealant 
52 shown in drawing 1 has fixed to the TFT array substrate 10 by this sealant 52. In addition, sealants 52 
are adhesives which consist of photo-curing resin, thermosetting resin, etc. for sticking the TFT array 
substrate 10 and the opposite substrate 20 around those, and gap material, such as glass fiber for making 
distance between both substrates into a predetermined value or a glass bead, is blended. 
[0034] Although mentioned later in detail, pixel electrode 9a is formed in the TFT array substrate 10 in 
the shape of a matrix. On the other hand, the light-shielding film 23 called a black matrix or a black 
stripe is formed in the border area of pixel electrode 9a currently formed in the TFT array substrate 10 in 
every direction, and the field which counters, and the counterelectrode 21 which consists of ITO film is 
formed in the opposite substrate 20 at the upper layer side. 

[0035] Thus, the formed liquid crystal equipment 100 is used in the projection mold liquid crystal 
display (liquid crystal projector) mentioned later, for example. In this case, the liquid crystal equipment 
100 of three sheets will be respectively used as a light valve for RGB, and incidence of the light of each 
color decomposed through the dichroic mirror for RGB color separation will be respectively carried out 



http ://www4.ipdl .ncipi .go j p/cgi-bin/tran_web_cgi_ej j e 2/3/07 



, JP,2003-084307,A [DETAILED DESCRIPTION] 



Page 6 of 17 



to each of each liquid crystal equipment 100 as incident light. Therefore, the color filter is not formed in 
the liquid crystal equipment 100 of each above mentioned gestalt. 

[0036] However, in electronic equipment, such as the mobile computer and portable telephone which are 
mentioned later, and a liquid crystal television, it can use as a color liquid crystal display of a direct 
viewing type besides a projection mold liquid crystal display by forming the color filter of RGB in the 
field which counters each pixel electrode 9a in the opposite substrate 20 with the protective coat. 
[0037] Furthermore, since the condensing effectiveness over pixel electrode 9a of incident light can be 
raised by forming a micro lens to the opposite substrate 20 so that it may correspond to each pixel, a 
bright display can be performed. The die clo IKKU filter which makes a RGB color may be formed 
using the interferential action of light by carrying out the laminating of the many layers interference 
layer from which a refractive index differs to the opposite substrate 20 further again. According to the 
opposite substrate with this die clo IKKU filter, brighter color display can be performed. 
[0038] Next, the electric configuration and actuation of the liquid crystal equipment of a active-matrix 
mold are explained with reference to drawing 3 thru/or drawing 8 . 

[0039] Since image display field 10a of liquid crystal equipment 100 is constituted, drawing 3 is 
representative circuit schematics, such as various components in two or more pixels formed in the shape 
of a matrix, and wiring. Drawing 4 is the top view of the pixel which adjoins each other in the TFT array 
substrate with which the data line, the scanning line, a pixel electrode, etc. were formed. Drawing 5 is 
the explanatory view showing the cross section in the location equivalent to the A-A' line of drawing 4 , 
and the cross section in the condition of having enclosed the liquid crystal as electrooptic material 
between the TFT array substrate and the opposite substrate. In addition, in order to make each class and 
each part material into the magnitude of extent which can be recognized on a drawing, scales are made 
to have differed for each class or every each part material in these drawings. 

[0040] In drawing 3 , in image display field 10a of liquid crystal equipment 100, TFT30 for the pixel 
switching for controlling pixel electrode 9a and pixel electrode 9a is formed in each of two or more 
pixels formed in the shape of a matrix, and data-line 6a which supplies a pixel signal is electrically 
connected to the source concerned of TFT30. Pixel signals SI and S2 written in data-line 6a ... Sn is 
supplied to this order line sequential. Moreover, scanning-line 3a is electrically connected to the gate of 
TFT30, and they are the scan signals Gl and G2 in [ in predetermined timing / scanning-line 3a ] pulse... 
It is constituted so that Gm may be impressed to this order by line sequential. 
[0041] Pixel electrode 9a is the pixel signals SI and S2 supplied from data-line 6a, when it connects 
with the drain of TFT30 electrically and only a fixed period makes TFT30 which is a switching element 
the ON state... Sn is written in each pixel to predetermined timing, thus, the pixel signals SI and S2 of 
the predetermined level written in liquid crystal through pixel electrode 9a and ... fixed period 
maintenance of the Sn is carried out between the counterelectrodes formed in the opposite substrate 
mentioned later. 

[0042] When the orientation and order of molecular association change with the voltage levels 
impressed, liquid crystal modulates light and enables a gradation display. If it is in no MARI White 
mode, in case incident light passes this liquid crystal part according to the impressed electrical potential 
difference, it will become irregular, and it will be interrupted with the polarization film in the exterior of 
a liquid crystal panel, and a gradation display will be performed. If it is in NOMA reeve rack mode, in 
case incident light passes this liquid crystal part according to the impressed electrical potential 
difference, it will consider as a modulation, and light with the contrast according to a picture signal will 
carry out outgoing radiation from liquid crystal equipment 100 as a whole with the quantity of light 
passed with the polarization film in the exterior of a liquid crystal panel. 
[0043] Here, storage capacitance 70 (capacitor) may be added to the liquid crystal capacity and 
juxtaposition which are formed between pixel electrode 9a and a counterelectrode for the purpose of 
preventing the held pixel signal leaking. With this storage capacitance 70, as for the electrical potential 
difference of pixel electrode 9a, only time amount also with triple figures longer than the time amount to 
which for example, the source electrical potential difference was impressed is held. Thereby, the 
maintenance property of a charge improves and the liquid crystal equipment which can perform the high 
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display of a contrast ratio can be realized. In addition, you may be any, when forming between capacity 
line 3b which is wiring for forming capacity as an approach of forming storage capacitance 70, or also 
when forming between scanning-line 3 a of the preceding paragraph. 
* [0044] (Configuration of a pixel) In drawing 4 , on the TFT array substrate 10 of liquid crystal 
equipment 100, two or more transparent pixel electrode 9a (field surrounded by the dotted line) is 
formed for every pixel in the shape of a matrix, and data-line 6a (an alternate long and short dash line 
shows), scanning-line 3a (a continuous line shows), and capacity line 3b (a continuous line shows) are 
formed along the border area of pixel electrode 9a in every direction. 

[0045] Electrical installation of the data-line 6a is carried out to the source field later mentioned among 
semi-conductor layer la which consists of a single-crystal -silicon layer through a contact hole 5 among 
these wiring, and electrical installation of the pixel electrode 9a is carried out to the drain field of semi- 
conductor layer la through the contact hole 8. Furthermore, scanning -line 3 a is arranged so that a 
channel field may be countered among semi-conductor layer la, and scanning-line 3a functions as a gate 
electrode. Capacity line 3b has the main track section (namely, the 1st field which saw superficially and 
was formed along with scanning-line 3a) mostly extended in the shape of a straight line along with 
scanning-line 3a, and the lobe (the 2nd field which saw superficially and was installed along with data- 
line 6a) projected to the preceding paragraph side (inside of drawing, facing up) along with data-line 6a 
from the part which intersects data-line 6a. 

[0046] Moreover, as a slash upward slanting to the right is attached and shown in the TFT array 
substrate 10 at drawing 4 , light-shielding film 1 la is formed. This light-shielding film 1 la TFT30 
including the channel field of semi-conductor layer la in each pixel It is formed so that it may see and 
cover from the TFT array substrate 10 side, and it has the lobe projected to the stage side (namely, 
drawing Nakashita sense) which adjoins the main track section which counters the main track section of 
capacity line 3b, and is extended in the shape of a straight line along with scanning-line 3a along with 
data-line 6a from the part which intersects data-line 6a. The tip of the downward lobe in each stage 
(pixel line) of this light-shielding film 1 la is piled up in the bottom of data-line 6a with the tip of the 
upward lobe of capacity line 3b in the next step. 

[0047] In drawing 5 , the base of the TFT array substrate 10 consists of a lamination substrate 600 
mentioned later, and the base of the opposite substrate 20 consists of transparence substrate 20b, such as 
a quartz substrate and a heat-resisting-glass plate. 

[0048] Pixel electrode 9a is formed in the TFT array substrate 10, and the orientation film 16 with which 
predetermined orientation processing of rubbing processing etc. was performed is formed in the bottom. 
Pixel electrode 9a consists of transparent conductive thin films, such as for example, ITO (Indium Tin 
Oxide) film. The orientation film 16 is formed performing rubbing processing to organic thin films, such 
as for example, a polyimide thin film, and by forming inorganic substances, such as SiO, by the method 
vacuum evaporationo of slanting. 

[0049] In image display field 10a of the TFT array substrate 10, TFT30 for pixel switching which carries 
out switching control of each pixel electrode 9a is formed in the location which adjoins each pixel 
electrode 9a. 

[0050] In this gestalt, TFT30 for pixel switching is constituted as a P channel mold. 
[0051] Moreover, light-shielding film 11a is formed in the field which laps with TFT30 superficially 
inside the lamination substrate 600. Therefore, the return light from the TFT array substrate 10 side etc. 
can prevent channel field la' of TFT30 for pixel switching, and carrying out incidence to low 
concentration source field lb and low concentration drain field lc, and can ** them. In addition, light- 
shielding film 1 la consists of simple substance film, alloy film, or metal silicide of Ti, Cr, W, Ta, Mo, 
and Pb which are an opaque refractory metal etc. If constituted from such an ingredient, in case the TFT 
array substrate 10 will be manufactured, light-shielding film 1 la can be equal to high temperature 
processing performed with the formation process of TFT30 for pixel switching performed after the 
formation process of light-shielding film 1 la. 

[0052] Moreover, the interlayer insulation film 12 which consists of high insulation glass and silicon 
oxide, such as NSG (non doped silicate glass), PSG (phosphorus silicate glass), BSG (boron silicate 
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glass), and BPSG (boron phosphorus silicate glass), is formed in the front-face side of light-shielding 
film 1 la, and TFT30 is formed in the front-face side of this interlayer insulation film 12. That is, an 
interlay er insulation film 12 is formed in order to insulate electrically semi-conductor layer la which 
constitutes TFT30 from light-shielding film 11a. 

[0053] TFT30 for pixel switching has LDD (Lightly DopedDrain) structure, and high concentration 
drain field le is formed in channel field la' by which a channel is formed in semi-conductor layer la of 
the electric field from scanning-line 3a, low concentration source field lb, low concentration drain field 
lc, Id of high concentration source fields, and a list. Moreover, the gate dielectric film 2 with which this 
semi-conductor layer la and scanning-line 3a are insulated is formed in the upper layer side of semi- 
conductor layer la. 

[0054] Here, semi-conductor layer la (1st semi-conductor layer) used for constituting TFT30 is a single- 
crystal-silicon layer, and impurity ion is doped by channel field la' on the conditions mentioned later. 
[0055] Thus, the interlayer insulation films 4 and 7 which consist of silicon oxide etc. are formed in the 
front-face side of constituted TFT30. Data-line 6a was formed in the front face of an interlayer 
insulation film 4, and this data-line 6a is electrically connected to it through the contact hole 5 formed in 
the interlayer insulation film 4 at Id of high concentration source fields. Pixel electrode 9a which 
consists of ITO film is formed in the front face of an interlayer insulation film 7. Pixel electrode 9a is 
electrically connected to high concentration drain field le through the contact hole 8 formed in 
interlayer insulation films 4 and 7 and gate dielectric film 2. The orientation film 16 which consists of 
polyimide film is formed in the front-face side of this pixel electrode 9a. 

[0056] Moreover, to If (bottom electrode) of installation parts from high concentration drain field le, 
through the insulator layer (dielectric film) by which coincidence formation was carried out with gate- 
dielectric-film 2a, when scanning-line 3a and capacity line 3b of this layer counter as an upper electrode, 
storage capacitance 70 is constituted. Moreover, it connects with capacity line 3b electrically through the 
contact hole 13 formed in interlayer insulation film 1 la, and light-shielding film 1 la is bearing a part of 
storage capacitance 70. 

[0057] In addition, although TFT30 has LDD structure as mentioned above preferably, it may have the 
offset structure which does not drive impurity ion into the field equivalent to low concentration source 
field lb and low concentration drain field lc. Moreover, TFT30 may be TFT of the self axyne mold 
which drove in impurity ion by high concentration by having used the gate electrode (a part of scanning- 
line 3a) as the mask, and formed the high-concentration source and a high-concentration drain field in 
self align. Moreover, although considered as the single gate structure which has arranged one gate 
electrode (scanning-line 3a) of TFT30 between source-drain fields with this gestalt, two or more gate 
electrodes may be arranged among these. Under the present circumstances, to each gate electrode, the 
same signal is made to be impressed. Thus, if TFT30 is constituted above the dual gate (double-gate) or 
the triple gate, the leakage current in the joint of a channel and a source-drain field can be prevented, 
and the current at the time of OFF can be reduced. If at least one of these gate electrodes is made into 
LDD structure or offset structure, the OFF state current can be reduced further and the stable switching 
element can be obtained. 

[0058] On the other hand, it crosses to the opposite substrate 20 all over the, the counterelectrode 
(common electrode) 21 is formed, and the orientation film 22 with which predetermined orientation 
processing of rubbing processing etc. was performed is formed in the bottom. A counterelectrode 21 
consists of transparent conductive thin films, such as for example, ITO film. The orientation film 22 is 
the film with which rubbing processing was performed to organic thin films, such as a polyimide thin 
film, and a thin film which formed inorganic substances, such as SiO, by the method vacuum 
evaporationo of slanting. Moreover, the light-shielding film 23 is formed in fields other than the opening 
field of each picture element part at the opposite substrate 20. For this reason, channel field la' of semi- 
conductor layer la of TFT30 for pixel switching and reaching low concentration source field lb and low 
concentration drain field lc do not have the opposite substrate 20 side to incident light. In addition, a 
light-shielding film 23 also has functions, such as improvement in contrast, and color mixture 
prevention of color material. 
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[0059] Thus, the TFT array substrate 10 and the opposite substrate 20 which were constituted are 
arranged so that pixel electrode 9a and a counterelectrode 21 may meet, and these substrates are stuck by 
the aforementioned sealant 52 (see drawing 1 and drawing 6 ). In this condition, the liquid crystal 50 as 
electrooptic material is enclosed and pinched in the space surrounded from the sealant 52. Liquid crystal 
50 takes a predetermined orientation condition with the orientation film in the condition that the electric 
field from pixel electrode 9a are not impressed. Liquid crystal 50 consists of what mixed a kind or 
several sorts of pneumatic liquid crystals. 

[0060] In addition, according to the exception in in the mode of operation of **, and a normally white 
mode / normally black modes, such as the class of liquid crystal 50 to be used, i.e., TN (Twisted 
Nematic) mode, and STN (super TN) mode, a polarization film, a phase contrast film, a polarizing plate, 
etc. are arranged at the predetermined sense at an optical field [ by the side of the optical incidence of 
the opposite substrate 20 and the TFT array substrate 10 ], or outgoing radiation side. 
[0061] (Configuration of a circumference circuit) In drawing 1 , the data-line drive circuit 101 and the 
scanning-line drive circuit 104 (circumference circuit) are again formed with the liquid crystal 
equipment 100 of this gestalt using the boundary region of image display field 10a in by the side of the 
front face of the TFT array substrate 10. Fundamentally, such the data-line drive circuit 101 and the 
scanning-line drive circuit 104 are constituted, as shown in drawing 6 and drawing 7 . 
[0062] Drawing 6 is the top view showing an inverter circuit as an example of the configuration of the P 
channel mold TFT which constitutes the scanning-line drive circuit 104 and the circumference circuit of 
data-line drive circuit 101 grade, and the N channel mold TFT. Drawing 7 is a sectional view when the 
B-B* line of drawing 6 cuts TFT which constitutes this circumference circuit. In addition, TFT30 for 
pixel switching formed in image display field 10a of the TFT array substrate 10 is also shown in 
drawing 7 . 

[0063] In drawing 6 and drawing 7 , TFT which constitutes a circumference circuit is constituted as a 
complementary type TFT which consists of TFT80 of a P channel mold, and TFT90 of an N channel 
mold. The semi-conductor layer 60 (a dotted line shows a profile) which constitutes TFT 80 and 90 for 
these drive circuits is formed in island shape through the interlayer insulation film 12 formed on the 
lamination substrate 600. 

[0064] The high potential line 71 and the low voltage line 72 are electrically connected to TFT 80 and 
90 to the source field of the semi-conductor layer 60 through contact holes 63 and 64, respectively. 
Moreover, the input wiring 66 is connected to the common gate electrode 65, respectively, and the 
output wiring 67 is electrically connected to the drain field of the semi-conductor layer 60 through 
contact holes 68 and 69, respectively. 

[0065] Since such a circumference circuit field is also formed through the same process as image display 
field 10a, interlayer insulation films 4 and 7 and gate dielectric film 2 are formed also in the 
circumference circuit field. Moreover, TFT 80 and 90 for drive circuits also has LDD structure, and 
equips the both sides of the channel formation fields 81 and 91 with the source field which consists of 
high concentration source fields 82 and 92 and low concentration source fields 83 and 93, and the drain 
field which consists of high concentration drain fields 84 and 94 and low concentration drain fields 85 
and 95. [as well as TFT30 for pixel switching ] 

[0066] Here, although the circuit of a complementary type with an N type transistor and a P type 
transistor was explained, it is also possible to constitute a circumference circuit only from a transistor of 
the same P type as a pixel transistor. 

[0067] Moreover, the semi-conductor layer 60 is a single-crystal-silicon layer formed by the approach of 
mentioning later like semi-conductor layer la, and impurity ion is doped by the channel fields 81 and 91 
on the conditions mentioned later. 

[0068] (Difference with an image display field and a circumference circuit field) In image display field 
10a and the circumference circuit field which were constituted in this way, semi-conductor layer la 
which constitutes TFT30 for pixel switching is thinly formed as compared with the semi-conductor layer 
60 which constitutes TFT 80 and 90 for drive circuits so that drawing 7 may show. For example, semi- 
conductor layer la which constitutes TFT30 for pixel switching is a single-crystal-silicon layer whose 
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thickness is 30nm - about 80nm, for example, 40nm, and the semi-conductor layer 60 which constitutes 
TFT 80 and 90 for drive circuits is a single-crystal-silicon layer whose thickness is about 150-500nm, 
for example, 400nm. 

[0069] Thus, in TFT30 Tor pixel switching, since the thickness of semi-conductor layer la is thin and the 
depletion layer which does not depend on the high impurity concentration of a channel field, but a gate 
electrode controls spreads more greatly than semi-conductor layer la, TFT30 for pixel switching serves 
as a P type transistor of a perfect depletion mold. Therefore, in TFT30 for pixel switching, since semi- 
conductor layer la is thin even if the optical electromotive capacity of single crystal silicon is high, even 
if the stray light which cannot be prevented in the protection-from-light function of the protection-from- 
light layers 1 1 and 23 or data-line 6a arrives, since the amount of generation of an electron-hole pair of 
optical pumping can stop small, optical leakage current does not flow. Therefore, since generating of the 
flicker resulting from optical leakage current etc. can be prevented, display grace is high. So, the liquid 
crystal equipment 100 of this gestalt fits the light valve of the projection mold indicating equipment in 
which a strong light carries out incidence as compared with a direct viewing type. 
[0070] Moreover, in this gestalt, since TFT30 for pixel switching is a P type transistor, the parasitism 
bipolar effectiveness cannot happen easily. Therefore, since the need does not have the body contact for 
fixing the potential of a channel field, the numerical aperture of a pixel field can be made high. 
[0071] On the other hand, in TFT 80 and 90 for drive circuits, since the semi-conductor layer 60 which 
constitutes it is thick, high-speed operation is possible for the ability of sheet resistance to pass a low 
part and a high current. 

[0072] In addition, in a circumference circuit, it is necessary to drive a shift register at high speed to 
raise drive frequency. In that case, the transistor of the perfect depletion mold which can make parasitic 
capacitance small is suitable. Since scanning-line 3a is driven and big current drive capacity is needed, 
the transistor of a buffer of a partial depletion mold is suitable. Therefore, in this invention, as long as 
the transistor of a partial depletion mold is contained in the circumference circuit, the whole 
circumference circuit may be the transistor of a partial depletion mold, and the part may be the transistor 
of a perfect depletion mold. However, when it constitutes the transistor of the same perfect depletion 
mold as TFT30 for pixel switching in a part of circumference circuit, it is desirable to make thickness of 
a semi-conductor layer regularity in all the transistors of a perfect depletion mold. That is, a production 
process can be simplified if the semi-conductor layer which constitutes the transistor of the perfect 
depletion mold contained in a circumference circuit is made into the same thickness as the semi- 
conductor layer which constitutes TFT30 for pixel switching. 

[0073] (Channel dope conditions) Drawing 8 is a graph which shows the relation between the dose of 
the impurity ion at the time of performing a channel dope, and threshold voltage in TFT from which the 
thickness of a channel field differs. 

[0074] In constituting the TFT array substrate 10, with this gestalt, B+, BF2+, and P+ impurity ion are 
doped to each of channel field la' of TFT30 for pixel switching, and the channel fields 81 and 91 of TFT 
80 and 90 for drive circuits, and the threshold voltage is adjusted to it. Here, although TFT30 for pixel 
switching and TFT80 for drive circuits are the same P channel molds, since channel field la' differs 
from the thickness of 8 1, in order to optimize each threshold voltage, the doses of the impurity ion at the 
time of performing a channel dope differ. 

[0075] However, with this gestalt, about channel field la' and the channel dope conditions of 81, it 
considers as the same conditions, and the condition is made into the conditions which optimize the 
threshold voltage of the transistor 30 for pixel switching. Therefore, TFT30 for pixel switching differed 
in threshold voltage from TFT80 for drive circuits, and threshold voltage has shifted from optimum 
conditions in TFT80 for drive circuits. 

[0076] Namely, a continuous line LI shows the relation between the dose of the impurity ion at the time 
of the thickness of a channel field performing a channel dope to drawing 8 in TFT30 for pixel switching 
which is 40nm, and threshold voltage. As a dotted line L2 shows, the relation between the dose of the 
impurity ion at the time of the thickness of a channel field performing a channel dope in TFT80 for drive 
circuits which is 400nm, and threshold voltage Even if it performs a channel dope with the same dose, 
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as compared with TFT30 whose thickness of a channel field is 40nm, the absolute value of threshold 
voltage is high in TFT80 whose thickness of a channel field is 400nm. Therefore, in TFT 30 and 80 of 
these both sides, supposing the optimal threshold voltage is -1.2V In TFT30 whose thickness of a 
channel field is 40nm, a dose is set to 2 3.0x101 1cm. At TFT80 whose thickness of a channel field is 
400nm, the place which should make a dose 2 1.8x101 1cm, with this gestalt, priority is given to 
optimizing the threshold voltage of the transistor 30 for pixel switching, and the dose is set to 2 
3.0x101 lcm. For this reason, to threshold voltage being -1.2V and becoming an optimum value, in 
TFT80 whose thickness of a channel field is 400nm, threshold voltage is -1.5V and has shifted from the 
optimum value at TFT30 whose thickness of a channel field is 40nm. 

[0077] Since the single-crystal-silicon layer was used as semi-conductor layers la and 60 which still 
constitute TFT 30 and 80 from this gestalt, transistor characteristics are high. Therefore, in TFT80 for 
circumference circuits, even if threshold voltage has shifted from the optimum value, a circumference 
circuit can be driven enough. On the other hand, in TFT30 for pixel switching, since threshold voltage is 
an optimum value, the high display of grace can be performed. Moreover, since according to this gestalt 
a channel dope can be finished at once and a production process can be shortened so that it may explain 
below even when the thickness of the semi-conductor layers la and 80 is changed in TFT30 for pixel 
switching of the same conductivity type (P type), and TFT80 for drive circuits, low cost-ization can be 
attained. 

[0078] (The manufacture approach of a TFT array substrate) Drawing 9 is the process sectional view 
showing an example of an approach which manufactures the lamination substrate of SOI structure used 
for manufacture of the TFT array substrate 10 of this gestalt. Each of drawing 10 thru/or drawing 12 is 
the process sectional views showing how to manufacture the TFT array substrate 10 from the lamination 
substrate of the SOI structure manufactured by the approach shown in drawing 9 . 
[0079] First, as shown in drawing 9 (A), after forming a light-shielding film called the tungsten silicide 
film etc. in the whole front face of the support substrate 500 equipped with the translucency of **, such 
as a quartz substrate or a heat-resisting-glass substrate, patterning of this light-shielding film is carried 
out using a photolithography technique, and light-shielding film 1 la is formed. Next, with the sputtering 
method, the CVD method, etc., after forming the oxide films 510, such as silicon oxide, NSG (non 
doped silicate glass), PSG (phosphorus silicate glass) and BSG (boron silicate glass), and BPSG (boron 
phosphorus silicate glass), in the whole front face of the support substrate 500, the front face of this 
oxide film 510 is ground on it using approaches, such as the CMP method, and flattening of the front 
face is carried out to it. Here, the thickness of an oxide film 510 sets about 400-1000nm to about 800nm 
more preferably, for example. About the support substrate 500, it is desirable to pretreat so that about 
850-1300 degrees C of distortion may not occur under inert gas ambient atmospheres, such as nitrogen 
gas, in the elevated-temperature process which carries out annealing treatment and is carried out behind 
at a 1000-degree C elevated temperature preferably, namely, a production process — it is desirable to 
heat-treat the support substrate 500 at the same temperature or the temperature beyond it according to 
the maximum temperature processed by being. 

[0080] On the other hand, after forming an oxide film 240 also in the 1st field 201 side of the single 
crystal silicon substrate 200, it grinds using approaches, such as the CMP method, and flattening of the 
front face is carried out. Although not limited to especially the formation approach of this insulator layer 
240, there is the approach of forming an oxide film in the rear face of the single crystal silicon substrate 
200 with a CVD method etc. Here, if the single crystal silicon substrate 200 is 300 micrometers - 900 
micrometers in thickness, an insulator layer 240 will be taken as the thickness of 400nm - 800nm. 
[008 1] Such oxide films 240 and 5 10 are formed in order to secure the adhesion of the single crystal 
silicon substrate 200 and the support substrate 500. 

[0082] Next, where the 1st field 501 of the single crystal silicon substrate 200 and the front face of the 
support substrate 500 are piled up so that insulator layers 240 and 5 10 may serve as a plane of 
composition as shown in drawing 9 (B) The single crystal silicon substrate 200 and the support substrate 
500 by heat-treating at 300 degrees C for 2 hours For example, lamination, The lamination substrate 600 
with which the single crystal silicon substrate 200 and the support substrate 500 were stuck through the 
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interlay er insulation film 12 (oxide films 240 and 510) is formed (lamination process). 

[0083] next, the single crystal silicon substrate 200 -- 202 sides are ground by the CMP method etc. the 

2nd page, and the single crystal silicon substrate 200 is made into predetermined thickness, for example, 

400nm. 

[0084] Next, after carrying out the laminating of silicon oxide and the silicon nitride to this order all 
over the 2nd field 202 of the single crystal silicon substrate 200, patterning of silicon oxide and the 
silicon nitride is carried out using a photolithography technique, and as shown in drawing 9 (C), the anti- 
oxidation mask layer 275 which consists of a silicon nitride is formed in the 2nd field 202 of the single 
crystal silicon substrate 200. Thin silicon oxide 260 intervenes between this anti-oxidation mask layer 
275 and the single crystal silicon substrate 200. Silicon oxide 260 is formed here in order to ease stress 
etc., and omitting is also possible. 

[0085] Next, as shown in drawing 9 (D), the part exposed from the anti -oxidation mask layer 275 in 
respect of [ of the crystal silicon substrate 200 / 202 ] the 2nd is oxidized by heat treatment in the 
ambient atmosphere containing a steam, and the sacrifice oxide film 210 which consists of silicon oxide 
is formed (sacrifice oxidation process). 

[0086] Next, the anti-oxidation mask layer 275 which consists of a silicon nitride, and the silicon oxide 
260 for a buffer are removed. Here, since the sacrifice oxide film 210 is a thing which comes to oxidize 
partially in the single crystal silicon substrate 200, after removing it, the 1st 80nm [ 30nm to ], for 
example, 40nm, thin single crystal half conductor layer 220 is left behind to the field in which the 
sacrifice oxide film 210 was formed for thickness. On the other hand, the 2nd single crystal half 
conductor layer 230 of the 2nd single crystal silicon substrate 200 thick [ of thickness (150nm to 500nm, 
for example, 400nm) ] is formed in the field in which the sacrifice oxide film 210 was not formed in the 
single crystal silicon substrate 200, and the thickness is quite thick as compared with the 1st single 
crystal half conductor layer 220. Moreover, the interlayer insulation film 12 is formed in the lower layer 
side also in any of the 1st single crystal half conductor layer 220 and the 2nd single crystal half 
conductor layer 230. 

[0087] With this gestalt, in the lamination substrate 6f)0 which carried out in this way and was 
manufactured, the field in which the 1st thin single crystal half conductor layer 220 is formed is used as 
image display field 10a, and the field in which the 2nd thick single crystal half conductor layer 230 is 
formed is used as a boundary region. 

[0088] That is, as shown in drawing 10 (A), using a photolithography technique, patterning of the 1st 
single crystal half conductor layer 220 and the 2nd single crystal half conductor layer 230 is carried out, 
and semi-conductor layer la which constitutes TFT30 for pixel switching, and the semi-conductor layer 
60 which constitutes TFT 80 and 90 for drive circuits are formed in island shape. Here, the semi- 
conductor layer 60 from which thickness is a single-crystal -silicon layer lOOnm or less, and semi- 
conductor layer la which constitutes TFT30 for pixel switching constitutes TFT 80 and 90 for drive 
circuits is a single-crystal-silicon layer whose thickness is about 200-500nm. 

[0089] Next, as shown in drawing 1.0 (B), thickness forms in the front face of the semi-conductor film 
la and 60 the gate dielectric film 2 which consists of silicon oxide which is 60nm using the oxidizing 
[ thermally ] method etc. 

[0090] Next, as shown in drawing 10 (C), where the semi-conductor layer 60 for forming TFT90 for the 
drive circuits of an N channel mold is covered with the resist mask 401, to semi-conductor layer la 
which constitutes TFT30 for pixel switching, and the semi-conductor layer 60 which constitutes TFT90 
for the drive circuits of a P channel mold, the impurity ion of N type, such as P+ ion, is introduced, and 
a channel dope is performed. 100KeV(s) and a dose are 2 3.0x101 1cm, and, as for the conditions at this 
time, acceleration voltage is set as the conditions which optimize the threshold voltage of the transistor 
30 for pixel switching. Under the present circumstances, impurity ion is driven in by If of installation 
parts of semi-conductor film la, and the bottom electrode for constituting storage capacitance 70 
between capacity line 3b is formed. 

[0091] Next, as shown in drawing 10 (D), to the semi-conductor layer 60 which constitutes TFT90 for 
the drive circuits of an N channel mold where the semi-conductor layer 60 for forming TFT80 semi- 
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conductor layer la for forming TFT30 for pixel switching and for the drive circuits of a P channel mold 
is covered with the resist mask 402, the impurity ion of P type, such as B+ ion, is introduced, and a 
channel dope is performed. 

[0092] With a CVD method etc., on the whole substrate front face Next, scanning-line 3a, capacity line 
3b, And the polish recon simple substance of the N type for forming the gate electrode 65, or the polish 
recon and the tungsten of N type, After forming in the thickness of 300nm - 800nm the electric 
conduction film which consists of a cascade screen of the alloy film of a metal and silicon, such as 
molybdenum and titanium, as shown in drawing 1 1 (A), patterning is carried out using a 
photolithography technique and scanning-line 3a, capacity line 3b, and the gate electrode 65 are formed. 
[0093] The semi-conductor layer 60 for forming TFT90 for the drive circuits of an N channel mold, as 
shown in drawing 1 1 (B) in next, the condition of having covered with the resist mask 301 As opposed 
to semi-conductor layer la which constitutes TFT30 for pixel switching, and the semi-conductor layer 
60 which constitutes TFT80 for the drive circuits of a P channel mold The impurity ion of low 
concentration P type is driven in with the dose of about 0.1xl013-/cm2 - about 10xl013-/cm2 by using 
scanning-line 3a and the gate electrode 65 as a mask. The low concentration source fields lb and 85 and 
the low concentration drain fields lc and 83 are formed in self align to scanning-line 3 a and the gate 
electrode 65. Here, since it is located just under scanning-line 3a or the gate electrode 65, the part into 
which impurity ion was not introduced is set to channel field la' with the semi-conductor film la and 60, 
and 81. 

[0094] As shown in drawing 1 1 (C), the wrap resist mask 302 is formed for the semi-conductor layer 60 
for width of face to form TFT90 for the drive circuits of an N channel mold widely from scanning-line 
3a and the gate electrode 65. Next, in this condition The impurity ion of high concentration P type is 
driven in with the dose of about 0. Ixl015-/cm2 - about 10xl015-/cm2, and the high concentration 
source fields lb and 84 and the drain fields Id and 82 are formed. 

[0095] In addition, although illustration is omitted Where the TFT 30 and 80 side of a P channel mold is 
covered, the gate electrode 65 is used as a mask. As opposed to the semi-conductor layer 60 for forming 
TFT90 for the drive circuits of an N channel mold After driving in the impurity ion of low concentration 
N type with the dose of about 0.1xl015-/cm2 - about 10xl015-/cm2, where a mask with width of face 
wider than the gate electrode 65 is formed The impurity ion of high concentration N type is driven in to 
the semi-conductor layer 60 for forming TFT90 for the drive circuits of an N channel mold with the dose 
of about 0.1xl015-/cm2 - about 10xl015-/cm2. As shown in drawing 12 (A), while forming the low 
concentration source field 95, the low concentration drain field 93, and the channel field 81, the high 
concentration source field 94 and the high concentration drain field 92 are formed. 
[0096] Next, with a CVD method etc., after forming the interlayer insulation film 4 which consists of 
silicon oxide etc., contact holes 5, 63, 64, 68, and 69 are formed in the front-face side of scanning-line 
3a using a photolithography technique, respectively. 

[0097] Next, the aluminum film for constituting data-line 6a (source electrode) etc. in the front-face side 
of an interlayer insulation film 4, as shown in drawing 12 (B), After forming in the thickness of 300nm - 
800nm the electric conduction film which consists of alloy film which uses either the titanium film, the 
tungsten film, copper films or these metals as a principal component by a spatter etc., Patterning is 
carried out using a photolithography technique and data-line 6a, the high potential line 71, the low 
voltage line 72, the input wiring 66, and the output wiring 67 are formed. Consequently, in a 
circumference circuit field, TFT 80 and 90 of a P channel mold and an N channel mold is completed. 
[0098] Next, with a CVD method etc., as shown in drawing 12 (C), after forming the interlayer 
insulation film 7 which consists of a silicon nitride or acrylic resin, a contact hole 8 is formed in a front- 
faces side, such as data-line 6a, at gate dielectric film 2 and interlayer insulation films 4 and 7 using a 
photolithography technique. 

[0099] As shown in drawing 7 , after forming pixel electrode 9a in a predetermined pattern, the 
orientation film 16 is formed in after an appropriate time. Consequently, the TFT array substrate 10 is 
completed. 

[0100] Although here showed the example which constitutes a circumference circuit from a circuit of a 
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complementary type with an N type transistor and a P type transistor, when it constitutes a 
circumference circuit only from a P type transistor, it is the same process except [ all ] reducing the 
processes which form an N type transistor among the above-mentioned manufacture approaches. 
[0101] [Application on electronic equipment], next an example of electronic equipment equipped with 
the liquid crystal equipment 100 which applied this invention are explained with reference to drawing 13 
and drawing 14 . 

[0102] First, the block diagram has shown the configuration of the electronic equipment which equipped 
drawing 13 with the liquid crystal equipment 100 concerning the above-mentioned gestalt, and the liquid 
crystal equipment constituted similarly. 

[0103] In drawing 13 , electronic equipment is constituted including the source 1000 of a display 
information output, the display information processing circuit 1002, the drive circuit 1004, liquid crystal 
equipment 100, the clock generation circuit 1008, and a power circuit 1010. The source 1000 of a 
display information output is constituted including memory, such as ROM (Read Only Memory), RAM 
(Randam AccessMemory), and an optical disk, the tuning circuit which aligns and outputs the picture 
signal of a TV signal, processes the picture signal of a predetermined format based on the clock from the 
clock generation circuit 1008, and outputs it to the display information processing circuit 1002. This 
display information output circuit 1002 is constituted including various well-known processing circuits, 
such as for example, magnification and a polarity -reversals circuit, a phase expansion circuit, a rotation 
circuit, a gamma correction circuit, or a clamping circuit, carries out sequential generation of the digital 
signal from the display information inputted based on the clock signal, and outputs it to the drive circuit 
1004 with a clock signal CLK. The drive circuit 1004 drives liquid crystal equipment 100. A power 
circuit 1010 supplies a predetermined power source to each above-mentioned circuit, in addition, the 
TFT array substrate top which constitutes liquid crystal equipment 100 - the drive circuit 1004 - you 
may form — it — in addition, the display information processing circuit 1002 may also be formed on a 
TFT array substrate. 

[0104] The video tape recorder of the projection mold liquid crystal display (liquid crystal projector) 
later mentioned with reference to drawing 14 as electronic equipment of such a configuration, the 
personal computer corresponding to multimedia (PC) and an engineering workstation (EWS), a pager or 
a cellular phone, a word processor, television, a viewfinder mold, or a monitor direct viewing type, an 
electronic notebook, an electronic calculator, car navigation equipment, a POS terminal, a touch panel, 
etc. can be mentioned. 

[0105] The projection mold display 1 100 shown in drawing 14 prepares three liquid crystal modules 
containing the liquid crystal equipment 100 with which the aforementioned drive circuit 1004 was 
carried on the TFT array substrate, and is respectively used as liquid crystal modules 962R, 962G, and 
962B for RGB. Light equipment 920 and the homogeneity illumination-light study system 923 are 
adopted as the optical system of this projection mold display 1 100. And the color separation optical 
system 924 by which the projection mold display 1 100 separates into red (R), green (G), and blue (B) 
the flux of light W by which outgoing radiation is carried out from this homogeneity illumination-light 
study system 923, It has the projector lens unit 906 as the light valves 925R, 925G, and 925B which 
modulate each colored light bundles R, G, and B, respectively, the color composition prism 910 which 
re-compounds the colored light bundle after becoming irregular, and a delivery system which carries out 
expansion projection of the compounded flux of light on the front face of a plane of incidence 100. 
Moreover, it also has the light guide system 927 which leads the blue glow bundle B to corresponding 
light valve 925B. 

[0106] The homogeneity illumination-light study system 923 is equipped with two lens plates 921 and 
922 and reflective mirrors 93 1, and is arranged at the condition that two lens plates 921 and 922 
intersect perpendicularly on both sides of the reflective mirror 93 1 . Two lens plates 921 and 922 of the 
homogeneity illumination-light study system 923 are equipped with two or more rectangle lenses 
arranged in the shape of a matrix, respectively. The flux of light by which outgoing radiation was carried 
out from light equipment 920 is divided into two or more partial flux of lights by the rectangle lens of 
the 1st lens plate 921 . And these partial flux of lights are superimposed three light valves 925R and 
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925G and near 925B with the rectangle lens of the 2nd lens plate 922. Therefore, even when it has 
illuminance distribution with light equipment 920 uneven in the cross section of an outgoing beam by 
using the homogeneity illumination-light study system 923, it becomes possible to illuminate three light 
valves 925R, 925G, and 925B by the uniform illumination light 

[0107] Each color separation optical system 924 consists of a bluish green reflective dichroic mirror 
941, a green reflective dichroic mirror 942, and a reflective mirror 943. First, in the bluish green 
reflective dichroic mirror 941, the blue glow bundle B included in the flux of light W and the green light 
bundle G are reflected by the right angle, and it goes to the green reflective dichroic mirror 942 side. On 
the other hand, the bluish green reflective dichroic mirror 941 is passed, it is reflected by the right angle 
by the back reflective mirror 943, and outgoing radiation of the red flux of light R is carried out to a 
color composition optical-system side from the outgoing radiation section 944 of the red flux of light R. 
[0108] Next, the green light bundle G is reflected by the right angle in the green reflective dichroic 
mirror 942 among the blue glow bundle B reflected by the bluish green reflective dichroic mirror 941 
and the green light bundle G, and outgoing radiation is carried out to a color composition optical-system 
side from the outgoing radiation section 945 of the green light bundle G. Moreover, outgoing radiation 
of the blue glow bundle B which passed the green reflective dichroic mirror 942 is carried out to the 
light guide system 927 side from the outgoing radiation section 946 of the blue glow bundle B. In this 
example, it is set up so that the distance from the outgoing radiation section of the flux of light W of a 
homogeneity illumination-light study component to the outgoing radiation sections 944, 945, and 946 of 
each colored light bundle in the color separation optical system 924 may become mutual almost equal. 
[0109] Condenser lenses 95 1 and 952 are arranged at the outgoing radiation [ of the outgoing radiation 
section 944 of the red flux of light R by the color separation optical system 924 ], and outgoing radiation 
side of the outgoing radiation section 945 of the green light bundle G, respectively. Therefore, incidence 
of the red flux of light R which carried out outgoing radiation from each outgoing radiation section, and 
the green light bundle G is carried out to these condenser lenses 951 and 952, respectively, and they are 
made parallel. 

[0110] Thus, incidence of the red flux of light R made parallel and the green light bundle G is carried 
out to light valves 925R and 925 G, they are modulated, and the image information corresponding to 
each colored light is added. That is, according to image information, switching control of these liquid 
crystal equipments is carried out by the driving means which is not illustrated, and, thereby, the 
modulation of each colored light which passes through this is performed. 

[01 1 1] On the other hand, the blue glow bundle B is led to light valve 925B which corresponds through 
the light guide system 927, and a modulation is similarly performed in here according to image 
information. In addition, the light valves 925R, 925G, and 925B of this example consist of the incidence 
side polarization means 960R, 960G, and 960B, outgoing radiation side polarization means 96 1R, 96 1G, 
and 96 IB, and liquid crystal modules 962R, 962G, and 962B arranged among these further, 
respectively. 

[0112] By the way, the light guide system 927 consists of a middle lens 973 arranged between the 
condenser lens 954 arranged at the outgoing radiation side of the outgoing radiation section 946 of the 
blue glow bundle B, the incidence side reflective mirror 971, the outgoing radiation side reflective 
mirrors 972, and these reflective mirrors, and a condenser lens 953 arranged to the near side of light 
valve 925B. From the outgoing radiation section 946, through the light guide system 927, the blue glow 
bundle B by which outgoing radiation was carried out is led to liquid crystal module 962B, and is 
modulated. The blue glow bundle B becomes the longest, therefore the quantity of light loss of a blue 
glow bundle of distance from the optical path length of each colored light bundle, i.e., the outgoing 
radiation section of the flux of light W, to each liquid crystal modules 962R, 962G, and 962B increases 
most. However, quantity of light loss can be controlled by making the light guide system 927 intervene. 
[01 13] Incidence of each colored light bundles R, G, and B modulated through each light valves 925R, 
925G, and 925B is carried out to the color composition prism 910, and they are compounded here. And 
expansion projection is carried out on the front face of the plane of incidence 1 120 which has the light 
compounded by this color composition prism 910 in a position through the projector lens unit 906. 
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[0114] In this example, to the liquid crystal modules 962R, 962G, and 962B Since the protection-from- 
light layer is prepared in the TFT bottom, the liquid crystal module 962R concerned, The reflected light 
by the incident light study system in the liquid crystal projector based on the incident light from 962G 
and 962B, Even if a part of incident light which runs through an incident light study system carries out 
incidence from a TFT array substrate side as a return light after carrying out outgoing radiation from the 
reflected light from the front face of the TFT array substrate at the time of incident light passing, and 
other liquid crystal equipments Protection from light to the channel of TFT for switching of a pixel 
electrode can fully be performed. 

[0115] For this reason, in a configuration, since it becomes unnecessary to arrange the film for return 
light prevention separately, or to perform return light prevention processing at a polarization means 
between each liquid crystal modules 962R, 962G, and 962B and the color composition prism 910 
concerned even if it uses the color composition prism 910 suitable for a miniaturization, small and when 
being simplified, it is very advantageous. 

[01 16] Moreover, in this example, since the effect of the channel field on TFT by return light can be 
suppressed, it is not necessary to liquid crystal equipment to stick the polarization means 961R, 961G, 
and 96 IB which performed return light prevention processing. That is, the polarization means 96 1R, 
96 1G, and 96 IB may be separated from the liquid crystal modules 962R, 962 G, and 962B, and may be 
formed. For example, one polarization means 961R, 961G, and 961B are stuck on the color composition 
prism 910, and the polarization means 960R, 960G, and 960B of another side can be stuck on condenser 
lenses 951, 952, and 953. Thus, if a polarization means is stuck on the color composition prism 910 or 
condenser lenses 95 1, 952, and 953, since the heat of a polarization means will be absorbed by the color 
composition prism 910 or condenser lenses 951, 952, and 953, the temperature rise of liquid crystal 
equipment can be controlled and the malfunction can be prevented beforehand. 
[0117] moreover ~ although illustration is omitted - the liquid crystal modules 962R, 962G, and 962B 
and a polarization means - alienation ~ an air space is made by forming between the liquid crystal 
modules 962R, 962G, and 962B and a polarization means. Therefore, if the temperature rise of the liquid 
crystal modules 962R, 9'62G, and 962B is controlled by establishing a cooling means here and sending 
in ventilation of cold blast etc. between the liquid crystal modules 962R, 962G, and 962B and a 
polarization means, it will become possible to prevent more certainly malfunction by the temperature 
rise of the liquid crystal modules 962R, 962G, and 962B. 

[0118] In addition, although the electro-optic device was explained as liquid crystal equipment if it was 
in the explanation mentioned above, it cannot restrict to this and this invention can be applied also to 
electroluminescence and various electro-optic devices, such as a plasma display. 
[0119] 

[Effect of the Invention] As explained above, while having controlled optical leakage current by making 
thin the 1st semi-conductor layer which constitutes TFT for pixel switching from this invention in an 
image display field, the 2nd semi-conductor layer which constitutes TFT for circumference circuits is 
thickened, and withstand voltage is raised, and it enables it to have passed the high current. Thus, 
although the thickness of a semi-conductor layer is changed by the application of TFT, TFT for pixiel 
switching and TFT for the 1st circumference circuit have the equal dose of the impurity ion by which the 
channel dope was carried out, and 1 threshold voltage differs. That is, priority is given to optimizing the 
threshold voltage of the transistor for said pixel switching for the dose of impurity ion. By this 
invention, since the single crystal half conductor layer was used as a semi-conductor layer which 
constitutes TFT and transistor characteristics are high, even if the threshold voltage of TFT for 
circumference circuits has shifted from the optimum value, a circumference circuit can still be driven 
enough, so, since according to this invention it is alike since a channel dope can be finished at once and 
a production process can be shortened even when the thickness of a single crystal half conductor layer is 
changed in TFT for pixel switching of the same conductivity type, and TFT for circumference circuits, 
low cost-ization can be attained. 
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